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A Civil Service examination la soon to be held of 
candidates for the position of Assistant Civil Engineer 
in the Department of City Works of Brooklyn, as an 
nounced more fully in our advertising columns. Those 
receiving appointments will be paid $5 per day at the 
start and the best of them will have the chance of ris 
ing to positions commanding somewhat higher salaries. 
A private letter from the Commissioner of Clty Works 
informs us that the Department desires men who have 
had special training or practical experience in sewer 
construction, or on pavements of various sorts, in addl- 
tion to general engineering knowledge. Throwing open 
appolnitments of this class to general competition is so 
unusial that we are glad to muke special note of it. 
There is not the slightest doubt that the Department 
will have a much larger and better qualified set of can- 
didates from which to make its appointments than it 
would find in the ordinary run of appiicants for the 
positions, 





The hull of the steamer “St. Louis,"’ for the Amert- 
can Line, was successfully launched at the Cramp Ship- 
building Co.'s yards at Philadelphia, Pa., Nov. 12, tn 
the presence of a great crowd of spectators. President 
Cleveland and members of the cabinet were present, 
and the christening ceremony was performed by Mra. 
Cleveland. The striking feature of the hull Is the con- 
struction of the stern tubes for the twin screws, these 
tubes being worked into curved pin-like projections, 
so that the screw shafts will have no outboard sec- 
tions, and no shaft brackets will be required. The 
xeneral dimensions of the ship were given in our Issue 
of Nov. 8. The engines have now to be put In and the 
interlor work done, and the “St. Louis” ia expected to 
make its first trip between New York and Southampton 
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next spring Phe sister ship “St. Paul im StLLL re the 
stocks, but work is well advanced on the hull 


The highest record for production of rails at the bd 
gar Thomson Steel Works, at Braddock, Pa. was 
reached during the month of October, the outpu 
amounting to SO.000) tons In one P2hour turn 1.S00 
tons were turned out, and on the other t 700) tous 
The best previous reeord for production ino any one 


month at this plant was about 35.000 tous 


The new reservolr and mechanical fitration plant pro 
posed for Minneapolis (Rug. News, Aug. 50, IS04) seem 


likely to be built seon, a joint committee baving dk 
cid to recommend (to councils that work be started 
at once, Mr, J.T. Fanning, M. Am. Soc, ¢ ., has re 
ported favorably on the plana and estimates of Mr. 1 
W. Cappeten, Clty Eng nee: A donation of 45 acres of 
lamd has been offered to the city for a reservolr sit 


The dally capacity of the proposed titers is SO 000 000 
gallons and the storage capacity of th esxerve wm 
OO0,000) gor llone 


The town of Framingham, Mass hus voted to i 
struct Miter beds for the purification of the underdrain 
age from its sewerage system A reservole will be 
bullt near the present sewage pumplog station and the 


drain water will be conveyed to this and pumped then 

to the disposal area, The sewage of the town ia now 
disposed of on land, as fully deseribed in our tasues 
of Noy. 23, 1880, Aug. i1, 1802, and Feb, 23, 1898. The 
sewertge system and disposal area were provided largely 
for keeping sewage from the Boston water aupply, that 
city agreelug to pay $25,000 towards the construction of 
the system. Underdrains were lald beneath the sewer 

and the water from these has been discharging Into th: 
Boston Water supply ever alnce, On thia account Be 

ton has refused to pay Framingham the stipulated sion 
and at last the town has deelded to purify the under 
drainage, towards the expense of which Doston has 
promised $6,000, with the understanding the SUS.000 
already mentioned will also be pakd as soon as the 
underdrainage is puritied About IS acres of land will 
be purchased, at a cost of $1,100, ‘The estimated coat 
of the new work, not including the $1,100 for lind, as 
submitted by Mr. J. J. Van Valkenburgh, of South 
Framingham, is as follows 


Reservoir of 270.000 gallons capacity MLA 
Drawn, suction and force malis J, ctx 
Pumps, foundations and connections Lis 
Land 1 tem 
Preparation of beds sine 

Sivas 
Add lo for engineering aud cont logenetos 1.287 

SIS US2 


The construction of several branches was decided 
upon by the Metropolitan West Side Elevated Ry. Co., 
of Chicago, at the meeting of the stockholders held 
Nov. ®% The present main line of this road runs from 
Franklin St. west, practically between Jackson and 
Harrison streets, to the eclty limits, and besides this 
main ne a branch to Humboldt Park ts betug con 
structed. The first of the proposed branches ts to run 
from the main line north to the elty tinlts on a 
route between the Chicago River and the lake shore 
The second branch will start from the matin tne on 
the west side of the river and run south and south 
west to Blue Island Both the other new lines are 
branches of the Humboldt Park branch and both wit 
run to Cleero, but, of course, by different routes. The 
stockholders, having voted for the new construetion, 
the company will now have to secure ordinances per 
mitting thelr construction It will doubtless be some 
months before any steps can be taken toward actual 
construction, even if everything works satisfactorily in 
the city councils. 


The most serious railway accident of the week was 
a head collision Nov. 7, on the Baltimore & Ohlo I. R 
ut Rosensteel, Pa. The westbound Chicago express 
had orders to pass an eastbound stock train at Pine 
Grove, but the engineman misunderstood or disre 
garded the orders and was making for the next siding 
at Rockwood, Passenger trains usually have the right 
of way, which may have led the engineman to forget 
the special order, which was given on account of the 
heavy grade against the eastbound train. Both en 
gines were wrecked, the mall car and two express cars 
telescoped and several cattle cars were smashed. Six 
men were killed (four tratnmen and two mall clerks) 
but none of the passengers were hurt. 


Another explosion caused by careless thawing of dy 
namite cartridges has occurred, this time at Hunting 
ton, Ind., by which three men were killed, Nov. 
The men were employed by the contractors for the 
Flint Creek sewer, and were thawing about 50 Ibs. of 
explosives at a fire, ready for rock blasting 


The bridge carrying the Chicago Great Western Ry. 
over Stillman Creek, near Rockport, Ill, gave way 
under a coal train Nov. 10, and three men were tn- 
jured. The bridge was being rebullt 
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A new six-story building Just completed for the Mon 


treal Street Ratlway Co., at Montreal, Can he poem 
Nov, } and two fen were killed A b k partition 
Wall cartied up to the top Moor i) oe! tron columns 
upon Which the roof peated tel If Is reported that a 
part of th wall gave way left b one down 
the heavy roof then falllag through the floor 

The bursting of «a supply main to tand pipe at Sel 
ta, Ala, reported recently i i »> have been only 
the blowing out of a defective lead | { A new | ip 
was belng tested when a fols fa il ‘ the putiy 
Hiscne a shut«down fo several how Dut «f yon 
athage We are indebted to M Thos, Ga i for 
therly Superintendent of the Selma Water ¢ f this 
lnformation 

The reservol treed eter enbank 1 \ in 
Conn whieh falled om Nov wi ii eo Wb 
ft. of the tracks of the New \¥ 6 New tay \ Ila 
ford ROR belonged ft hi \ ii & Water 
Power Co Press report fiudionuted? that a in 
fallure of one of the resery poivi for 
dotestte uses, as stated | tie deen f Nev It in 
siild that there was formerly a wast h i the en 
bankment, desalgned to draw the water f n i i wr 
volr when clesirod Ratlway tracks wer iflterward 
lutd on the bank at this polot and the tant trengthen 
wml, the old sluleeway being flled | I | atonl 
that the water worked lis way along the ll sluloe way 
tod Goderimined the embankment 

Vrials with the Ila mu huarge dl loud de 
ur issue of Sept, 27 ire row i 1 at in 
dian Tlead So fa he tal f prroje h ! i 
broken off In eneh fest til ‘ rol we ly 
tiade before further ‘ huet W it 
largest charge used, IS4 Ih i Velo y i \ I 
second Was seourad, Wilh a prewsure of 158 ' thie 
powder chatuber blow witieh h \ ty tia 
pressure were affected by the te s lim ul 
to he projeeti—le m only lve rite ! i VV 
Sterling and Midwale Steel % pro} ile iv ' 
boon tested reeentliy aft he anti une Phve | 
jectiles were desigued for pen itl 1 arine ma 
therm tecrpeetinngg brtebe oth were fret avalost a 7-in 
ickel-steel plate with a wele yof vin f ™ lhoth 
wen through the plate im ow . | verad compara 
tively untajured Pwo othe he mia y the Taylor 
Iron & Steel Oo. and the Carpenter Co, broke on ik 
liar thee plate thre latte afte the polnt had revite 
hrough the plate Thin te | o tlete niin he “ 
eptance of several hundred hrevtin = fe evr warehlpe 
he tests are to be continued 

The New York & VPhilade’phia Traction Oo has ob 
tained a New Jersey hate te con et the yatem of 
eleetric railway tines fo Which the franeh have 
been obtained by the Central New Jersey Traction Co 
This aystem, as propowesd, would Include a contioueus 


line between New York and Vhialdelphia and would 


fairly gridiron the central and northern sections of 
New Jersey with lateral lines Phe capital of the new 
company ia 810,000,000 and its offleers are Prank A 
Magowan, President, and J. Ileury Darrah, Secretary 
md Trenaurer; ite offlees will be in Trenton ms. o 
ind New York eity Phe entire eyatem will comprise 


ibou!l 250 milea of eleetric rallway aud the charter pet 
mits these lines to earry not only passengers, but alse 
local freight of all Kinds 


Nght on specially constructed cara, Tt ls sald that con 


his latter work to be done a 
struction will begin at onew from Paterson southward 
Che avyatem to be used la the overhead tro te with all 


the latest Improvemen 


The last pin in the Loulaville & Jeffersonville ridge 
cromaing the Ohlo Kiver at Loulaville, Ky., was driven 
on Nov, Sat 5:20 p.m. This les the atructure on which 
n serious accident oecurred on Dee, Ls, 1993, as our 
renders will remember, After that accident work was 
suspended for some time. On Sept. 5, sd, the frat 
material for three new spans was placed in position 
and just two months Inter the work was completed 
It is belleved that this record of progresy in bridge 
erection has never been equalied in a work of such 
magnitude carried on under such dangers and dif 
culties, The three spans erected to complete the 
bride are each 553 ft. long between centers of end 
pins, the longest pin-conneected bridge spans, not of 
the cantilever type, ever erected, so far as we recall 
The work of erection involved the driving and re 
moval of about 000 piles; the framing of about @) 
“eo ft. of falsework and ita erection and removal 
three times; the framing and erection of a traveler 
6 ft. long and over 100 ft. high, and the ralsing and 
putting in position of the metal work of the span 
amounting to nearly 6,000,000 Ibs. The height from 
the bottom of the river to the top of the traveler was 
about 22% ft., antl during the progress of erection it 
was necessary at four different times to call the erect 
ors off the work on account of wind storms so severe 
that the men could not even walk on the falsework 
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EARTH EXCAVATION ON SECTIONS I AND 
K, CHICAGO DRAINAGE CANAL. 


(With inset.) 

We illustrate on our inset sheet this week the gen- 
eral construction and operation of the excavating 
plant used by Messrs. Christie & Lowe, on Sections 
I and K, of the Chieago Ddrainage Channel, for 
which they are the contractors. These sections adjoin 
each other and begin about three and one-half 
miles west from the Bridgeport terminus of the 
canal, The contract was signed Dec. 23, 1893, and 
ealled for the excavation of 2,300,000 cu. yds. of 
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“glacial drift,” the material being actually a hard 
compact clay, weighing 3,150 Ibs. per cu. yds., and 
breaking out with the steam shovel in large pieces 
often several tons in weight. The depth ofsthe cut 
averages 3S ft., and it is 110 ft. wide on the bottom 
and has side slopes of 2 to 1. The system adopted 
for handling the earth may, for the lack of a better 
name, be called the bridge conveyor system, and it 
has been patented by the contractors. It should be 
stated, however, that owing to an unavoidable de- 
lay in securing the necessary machinery, and to 
keep up with the contract requirement as to 
monthly progress, 5 ft. in depth over the entire two 
sections was moved by teams, using wheel scrap- 
ers, and New Era graders and wagons. 
“’Mhe general arrangement of the 
plant as it is now working js shown in the 
plan, Fig. 1. There are really four separate 
and independent excavating and conveying outfits, 


excavating 


1 PEE Hoisting Engine and Bole? 
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each consisting of a bridge truss across the spoil 
bank, an approach incline, and a series of dump 
car and steam shovel tracks across the bottom of 
the excavation, with all the necessary hoisting ma- 
chinery for operating the cars by cables. The ex- 
cavation is made in two cuts, and beginning at the 
center of the two contract sections proceeds in 
opposite directions, two conveyors working east and 
two working west. 

Referring to the drawing, Fig. 1, the shovels sup- 
plying conveyors Nos. 1 and 2 make the top cut 
and those supplying conveyors Nos. 3 and 4 the bot- 
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PLAN AND SECTION SHOWING ARRANGEMENT AND OPERATION OF STEAM SHOVELS AND CONVEYORS. 


tom eut. Conveyors Nos. 1 and 4 work east and 
conveyors 2 and 3 work west. 

A description of one of the conveyors will answer, 
with one or two exceptions in minor details, for 
wil. Conveyors Nos. 1 and 2 are identical in con- 
struction. Each consists of 210-ft. steel truss 
span, supported by a tower at one end and by the 
inclined approach at the other, both the tower and 
approach being carried on cars running on tracks 
parallel to the canal. Across the bridge floor is 
laid a track, which is continued down the inclined 
approach and across the bottom of the canal, in the 
manner shown by the drawing. These tracks are 
for the dump cars, which are filled by the steam 
shovel and hauled by cable up the ineline and onto 
the bridge, where they are dumped, the earth falling 
through the floor onto the spoil bank below. The 


positions of the power car which operates the hoist- 
ig cable and of the steam shovel track are clearly 
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shown by the plan. The hoisting engine-is of -L00 
HP. and operates a 1-in, head rope for hauling th: 
loaded car up the incline and a *4-in. tail rope for 
hauling the empty car back across the bottom « 
the canal. Two cars are used, one being in t! 
process of loading while the other is being dumped, 
the head and tail ropes being connected first to on 
and then to the other. The steam shovel is of the 
Barnhart pattern, built by the Marion Steam 
Shovel Co., Marion, Ohio, and has a 2M-cu. yd 
dipper. As will be seen from the drawing, it work< 
transversely across the canal, cutting out a trans 
verse slice the full width of its reach. When th: 
shovel has thus worked clear across the canal, th: 
whole system of tracks, conveyor, power car, ete., is 
moved along the canal in the direction of the work 
about 15% ft. and work is begun on a new cut. 

To move the plant, the steam shovel is first ru 
around the curve onto the short stretch of track 
A B, and the track is separated at A. Steel cables 
are then attached to the tracks and the bridge, a. 
shown by the drawing, and the whole system ji. 
hauled along together by means of two capstans 
It takes about one hour to move, readjust the 
tracks, and resume work. 

It will. be noticed that conveyors Nos. 1 and v 
have bridges of 210 ft. span with level floors, whil: 
conveyors Nos. 3 and 4 have inclined floors and 
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spans of 180 ft. The lengths of span on each side 
were decided by the width allowed in the contract 
for the spoil bank, and the incline to the floor was 
given for the purpose of doing away with a tail rope 
for hauling the empty cars, which the longer haul 
of the top cut necessitated. The tail rope was nec 
essary on conveyors 1 and 2 on account of the width 
of the cut; but on the second excavation the mo- 
mentum gained by the car in running down the in- 
cline js sufficient to carry it across the bottom of 
the cut. The incline of the bridge merely insures 
that the car shall start back when the hoisting rope 
is slacked. All the bridges with their trestle ap 
proaches are made of steel and are simple in desig". 

Turning now to the photographs reproduced in 
half-tone on the inset sheet, a good idea can be ob- 
tained of the general appearance of the different 
conveyors and the work which they gre doing. Fig. 
2 shows a view of the 180-ft. spati for conveyor 
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FIG. 5. GENERAL VIEW LOOKING DOWN THE CANAL SHOWING FIRST AND SECOND LIFTS 
AND PORTION OF COMPLETED CHANNEL. 





FIG. 4. VIEW OF STEAM SHOVEL AT WORK ON THE SECOND CUT FOR CONVEYOR No. 3; 
NORTH SPOIL BANK AND CONVEYOR No. 2 IN THE DISTANCE. 
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FIG. 2. VIEW OF 180 FT. SPAN AND APPROACH OF CONVEYOR No. 4 
CROSSING SOUTH SPOIL BANK 
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SHOWING ARRANGEMENT OF TRACKS ON APPROACH AND STEAM SHOVEL AT WORK ON FIRST CUT. 
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No. 4, with its incline approach and a loaded car 
in position for dumping. The construction of the 
rear tower and the car for carrying it are clearly 
shown, as is also the general construction of the 
trusses. As will be noticed, uo tail rope is attache! 
to the ear here. 

Fig. Sis an end view of one of the Z1IO-ft. spans 
showing the arrangemeut of the tracks up the slope 
of the canal bank and the inclined approach ad 
also the shovel at work in the first cut. A close ex- 
amination of the cut on which the shovel is working 
shows the tough, compact nature of the clay be 
ing excavated. The shovel is just about finishing 
a cut across the canal and the bottom is being 
leveled off ready for moving the tracks close to the 
bank. The plant shown is conveyor No, 2. 

Fig. 4 is a view of conveyor No. 3 working on the 
lower cut, with the cars in position for loading. In 
the distance is seen the bridge for conveyor No. 2, 
and the spoil bank left by it. Attention is called to 
the generally shapely and even appearance of the 
spoil bank, which is just as it is left by the con 
veyor, no work having been done in leveling it off 
or smoothing it in any way. The manner in which 
the material breaks out at times can be seen at the 
left end of the cut on which the shovel is working, 
where a large triangularshaped piece has broken 
out. 

Fig. 5 is a view looking west, down the canal, 
showing conveyors Nos. 4 and 1 at work on the 
bottom and top cuts respectively. This view also 
shows a section of the completed canal 110 ft. wide 
on the bottom, 262 ft. wide at the top and 3S ft. 
eleep. The arrangement of the two cuts and the 
manner in which the completed excavation is left by 
the shovels and conveyors are very clearly shown by 
this view, for it is to be noted that beyond break- 
ing down the ends of the cuts at the slopes and 
slightly trimming the slopes to dimensions, no hand- 
work has been done here and everything is just as 
the steam machinery has left it. The manner of 
raining the excavation from rainwater—there being 
hv seepage—is also shown by this view. 

The work which these conveyors are doing has 
teen very satisfactory, considering the nature of 
the material in which they are working. The 
average output of each plant is stated by the con 
tractors to be 65 cu. yds. per hour, which, as work 
is carried on night and day, makes the total out- 
put of the entire plant about 6,200 cu. yds. every 
24 hours. On some days the output has been very 
much more than this, but in these cases the condi- 
tious were especially favorable and it is not claimed 
that more than 65 cu. yds. per hour can be depended 
upon for each plant in regular work day after day. 
The cars used hold 9 cu. yds. even full, and re- 
quire only one man on the bridge who alone dumps 
them and keeps the track and cables clear of dirt, 
and, in fact, attends to the whole work on the spoil 
bank. The small number of men employed is one 
of the principal claims made in favor of these con- 
veyors. Among the other claims made by the con- 
tractors is that the bridge makes the best possible 
dumping platform; the haul to the spoil bank is 
the shortest possible, thus requiring a minimum 
length of tracks; only two cars are used, and the 
canal is finished as the work progresses. About 700 
ft. of canal is now being completed each month by 
the entire plant. 

We are indebted tu the contractors, Christie & 
Lowe, of Chicago, for the matter from which our 
illustrations have been prepared. Mr. Geo, A. Le- 
derle, of that firm, is in direct charge of the work 
on the ground. 


EXPERIENCE WITH SOLID 
BRIDGE FLOORING. 
By Geo. B. Francis,* M. Am. Soc. C. E 


One of the most typical cases of the application 
of solid metal bridge flooring is shown in the arti- 
cle on the “Archer Ave. Subway, Chicago, IIL,” 
in Engineering News of Oct. 11. In this bridge 
the question of ballast, style of floor and drainage 
all received consideration, and the result is a fin- 
ished design, whatever may be said of the final set- 
Hement of each question. 

Three matters of prime importance in connection 
with bridge floors are being brought to the front 
very rapidly, and engineers will be obliged to give 
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serious attention to them, whether they wish to or 
wot. 

1. City ordinances and court decrees are going to 
specify “solid metal, water-tight, ballast tloors” 
wherever tracks are to be carried over busy cil) 
or Village streets, Solid metal, because timber is 
inefficient; water-tight, because of the drip nui 
sinee, and ballast floors to reduce noise to a mini 
mum, 2. Such a provision is incomplete without 
a carefully-devised system of drainage gutters anid 
conductors o>. Such a solul thoor must be selected 
as will suit the individual cas For instance, if 
the bridge is a through girder bridge, such a tloor 
as that used for the Archer Ave. Bridge is all 
right, provided an engineer can satisfy himself that 
the four continuous joints in the bettom of each 
trough, to which water has access, ure going to 
prove water-tight after some time in service ot 
after the expense of calking or other treatment 
to make them so has been borne 

If the bridge in question is to be a deck girder 
bridge, with the floor shapes on top of the girders, 
it woukd seem that a rectangular-shaped floor, like 
the one used at Archer Ave., is out of the question 
Ir other words, the floor shapes as used there are 
strictly for a floor that is hung in some manner; and 
tor deck flooring, a shape with flat tops and bottoms 
and inclined sides would be more suitable. The 
rectangular shape resting on its base has a tendency 
to deform when loaded; from this tendency tie 
flooring with inclined sides is free. 

It is also perfectly feasible to use the latter floor 
ing in place of the rectangular flooring where the 
bridge must be made with through girders, either 
by resting the flooring directly on the bottom flange 
of the girder or by cutting short the bottom mem 
ber and resting the flooring on clips or shelf angles 
under the top member, taking the drainage water 
exactly as provided for in the Archer Ave. Bridge. 
If the flooring rests on the bottom flange, a drain- 
age hole should be punched in the shapes to take 
the water clear of the flange, and in this case 
standing water can be kept off the bottom flange 
better than would be done in the Archer Ave. 
Bridge with ballast. 

It would seem that a floor with the bottom mem 
ber made up in one piece, trough shape, would be 
more liable to give satisfaction for conveying 
water than one which has joints in the base, or 
which allows a ballast load in the trough to pull 
on the rivet heads, to say nothing of a saving in 
bottom flange metal and general economy due to 
sloping sides. It cannot be denied, however, that 
floors of excessive depth, say, about 16 ins., suita- 
ble for double track width, can be better made 
up of vertical webs; but it is questionable if ex- 
cessively deep floors are desirable on the whole. 

In cases where it is deemed necessary to 
fill the troughs with some ballast, either for the 
purpose of deadening the poise or so that the regu- 
lar track force may keep up the track, or possibly 
for the purpose of lessenirg rigidity under the rail, 
it would also seem that the thickness of floor can 
approach more nearly to the minimum with floor 
troughs having sloping sides, allowing the ties to 
lie to some extent in the troughs, though not se 
deeply as to prevent tamping. 

The V-shaped floor appears to be neither suita- 
ble for deek work nor for a hung fieor, but finds 
its best application midway between these ex- 
tremes, and is therefore not so -frequently applica- 
Lie. It mikes a good floor, except that it is not so 
easy to drain and requires greater depth than other 
types. The ordinary buckle plates, used either side 
up, seem to be difficult of easy provision for drain 
age, and are better for use in floors of buildings 
than in bridges; in fact, they are not readily made 
into water conveyors. . 

In small bridges whose floor area does not ex 
coed 500 sq. ft. it may be safe to rely on a crowned 
sheet of asphalt to shed the surface water entirely 
off the bridge before it reaches the trough shapes; 
but several trials of this method have proved in- 
effectual, the asphalt breaking into irregular areas 
and seams opening in it, permitting water to pass 
to the metal. 

Wherever floor shapes are used on top of girders 
it is best not to try to butt the shapes on the gird- 
ers, but to let them run over the edge of the flanges 
and thereby provide an open end over a readily at- 
tached’ gutter, and if the shapes aré fo continue 


longitudinal with the troughs, lap the next set on 
ihe first set. 


One of the most serious difficulties found in mak 


ing up trough flooring with inclined sides, where the 
trough members are alternately inverted, is) in 
spacing the troughs accurately center to center to 
heeeh cotthectlons prov ick 1 on the girders. This 


an be readily overcome, however, if the top mem 
ber of the flooring is made in the form of a cap 


plate, a provision now largely adopted 


The fastening of deck thooring t he tops of 
sirders cate be dote In nian vuvs Without leaving 
rivet holes in the th the girders themselves, 

mnetimes by atts to Web stiffeners, and at 





others to brace frames, ¢ 

It is not believed that pure theory alone can deter 
nine what form of flooring is most adaptable to 
the various conditions, but that experience and set 
Vice are hecessury to show what forms will best 
meet the requirements, just the same as ¢ perience 
develops Inany another implement 

the nature of a pavement under a bridge has 
quite as muiueh to do with the noise as the bridge 
itself; and to get the most satisfactory results ex 
pertence shows that a noiseless pavement, like as 
phalt, is abselutely necessary 

There is sueh a thing as trying to use a metal 
hooring in the wrong place. It is questionable if 
it is proper to use it for bridge floors for highways 
over railways, where the drip from the floor is not 
much of a nuisance and where the gases from the 
locomotives must surely be injurious to the metal 
It is quite as easy to get a good highway or street 
surface over a plank flooring as over a metal floor, 
if macadam, asphalt, or paving is laid. It is also 
quite as easy to make a ballast floor bridge with 
proper drainage holes, ete., over a stream, without 
the use of a solid metal tloor, provided the trusses 
or girders are designed to sustain the ballast floor; 
and it is doubtful if the metal tloor for supporting 
ballast in such places is much more economical 
than timber, properly treated. For railway bridges 
ver streets in citiesgind towns, however, the “solid 
metal ballast floor, Water-ticht” bridge has come 
to stay. and it must finallYede all that is required 
of if 


THE FOUR NEW RESERVOIRS FOR THE 
WATERWORKS OF PORTLAND, ORE 
By Jas. D. Schuyler, M. Am. Soc. C. E.* 
Four reservoirs are néiw being constructed at Port 
land, Ore., as a part of the new water-supply sys- 
tem. They are for high and low service, and are 
located on each side of the Willamette River. Their 
capacities, elevations and locations are as follows: 


Capacity, Elevation, 


No. gallons ft. Location, 

7 14.000, 000 +m) East Portland. 

2 22000000 220 “ ee 

2 16.000,000 mM) City Park, west side 
t 18,000,000 220 = be 


Reservoirs Nos. 1, 5 and 4 have dams of concrete 
35, GO and 50 ft. high, respectively, 200 to 300 ft. in 
length. Reservoir No. 2 is excavated from com- 
paratively level ground, with a low embankment on 
three sides, 1 to 14 ft. high. Some 30,000 cu. yds. 
of concrete were put in place during 10 days, a maxi- 
mum of 660 cu. yds. per day having been reached. 
Reservoirs Nos. 3 and 4 are lined with concrete 5 to 
6 ins. thick, with “-in. square twisted rods every 2 
ft. in each direction, bedded into the conerete, the 
rods passing through the eyes of vertical anchor 
posis of iron bedded in concrete, placed in 7-in. 
reund holes, 5 to 20 ft. deep, every 10 feet, the sur- 
faces being coated afterward with California as- 
phalt. This novel construction is much admired, 
for its evident adaptability to the situation and soil. 
In reservoir No. 4 a clay puddle, made of clay and 
fine gravel ground together, is placed over the entire 
surface, to a depth of 6 ins., before the concrete is 
applied. On reservoirs Nos. 3 and 4 the banks were 
streaming with springs, all of which were piped out 
through the dam under the lining. ‘Tile drains, 10 
ft. apart, were placed from top to bottom on slopes 
all the way around the reservoirs. These lead to 
iron pipes at the foot of the slope. Reservoir No. 2 
is lined with vitrified brick, in two courses, laid in 
paving pitch, and coated with asphalt and sand. 
Special arrangements have been made at the gate 
houses for measuring and handling the water while 
cleaning the reservoirs, without interfering with flow 


* The reservoirs described were designed ‘ant are 
being constructed by Mr. Schuyler. —Pal. 
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in the gravity main, which brings the water from 
Mt. Hood. The reservo'rs have cost about $400,000, 
aud the entire works about $2,200,000, 

The water power ia to be utilized for electric 
lighting and pumping to Portland Heights. At res 
ervoir No. 2 there will be 115 HP. net, and at No 
#4, 127 HV., derived from the water falling from the 
high service to the low-service reservoirs. Pelton 
water wheels have been ordered for the power plant 
at reservoir No. 4, and two Riedler pumps, one to 
pump 1,000,000 gallons daily 300 ft. high, the other 
OO,000 gallons to a height of GOO ft, above reservoir 
No. 3, or to SOO ft. elevation above city base. Small 


er reservoirs are to be constructed at these higher 


levels, 
THE NEW ENGINEERING BUILDING AT 
THE UNIVERSITY OF ILLINOIS. 


The date of this issue of Engineering News is 
that set for the dedication of the new Engineering 
Building at the University of Dlinois, and we show 
herewith a perspective view of the building, 


duced from 


repro 
a photograph. 

The University of Illinois is located between the 
contiguous cities of Champaign and Urbana. Com 
pared with other state universities, it is voung. Its 
growth and development may nearly be said to be a 
atate secret. It was founded in 1868 on the pro 
land harmony with the 
iwowed purposes of the United States law endowing 


ceeds of the grant In 
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ventilation, and gas and electric lights will be used. 

In planning the building much study has been 
given to the problem of arranging the rooms in the 
manner most convenient for the purposes of iu- 
struction. Lecture rooms, drafting rooms, semi- 
hary rooms, studios, offices, cabinet and filing rooms 
and library have all been carefully planned for their 
especial purposes. The furniture also has been de- 
signed to meet the requirements of modern engineer- 
ing instruction. Large space has been given to 
cabinet and wall cases, and ample provis‘on has 
been made for filing pamphlets, drawings, photo- 
graphs, models, specimens, ete. 

The building was designed by a graduate of the 
school of architecture, Mr. G. W. Bullard, of the 
class of °S3, now of Tacoma, Washington. The 
design was selected by a competition, open only to 
graduates of the school of architecture of the univer 
sity. The total cost of the building was $169,000. 

The building is devoted exclusively to technical 
instruction in civil, electrical, mechanical and muni- 
cipal engineering and architecture. The masonry 
laboratory of the department of civil engineering 
eecupies two large rooms in this building. The la- 
boratories of mechanical engineering, electrical en- 
gineering and applied mechanies are in other build- 
ngs, 

Simultaneously 
building a new 


with the dedication of the new 
president will be installed, Dr 
Draper, recently Superintendent of Pub- 


Andrew S 





THE NEW ENGINEERING BUILDING AT THE UNIVERSITY OF 


ILLINOIS. 


G. W. Bullard, *Architect. 


it, the institution was first called the Minois Indus 
trial University. The word “industrial” led the pub- 
lic to believe that the university was some sort of a 
penal or reformatory institution. It was not until 
1885 that the legislature consented to authorize th 
use of the name University of Illinois. 

With the change of name, the estate legislatyre 
seems to have assumed a new attitude toward the 
university, and in the last few years it has made a 
vigorous growth. At present there are 70 in the 
instructing force, and there are practically S00 
students, of whom nearly 500 are pursuing engineer. 
The growtlr of fhe College of Engi 
neering has been rapid, the number of students hav 
The claim ts 
United 
than has 
The word “engineering” 
is used to inelude architecture, and the school of 


ing courses 


ing doubled in the past five years. 
that only three 
have 


mack institutions in the 


States more engineering students 


the University of Illinois. 


architecture is said to be the largest in the country. 

The new Engineering Building has a front of 
200 ft., with wings at either end 76 ft. deep, while 
the central portion extends back 140 ft. It is four 
stories in height. The first story is of Cleveland 
sandstone and the remaining stories are of buff 
pressed brick with terra cotta trimmings. The roof 
is of slate with large skylights, The mill system of 
slow-burning construction is employed throughout 
Plate glass windows and Washington fir and pol- 
ished oak, with other finishings in keeping, make the 
interior very attractive. Steam heat, mechanical 


lic Instruction of the State of New York, having 
been selected for the post by the trustees. The pro- 
gramme of exercises at the dedication of the new 
building includes addresses by President Adams, of 
the University of Wisconsin; D. H. Burnham, of 
Chicago, late Director of Works of the Columbian 
Exposition, and the President of the American In. 
stitute of Architects, and Gen. William Sooy Smith, 
M. Am. Soc. C. E., of Chicago. 

The reputation which the university has won in 
the past has been due to its able teaching force. 
Its success is a good illustration of the saying that 
it is men, not buildings, that make a university. 
Prof. I. O. Baker, head of the department of civil 
engineering, has won an enviable reputation among 
engineers in active practice by his numerous and 
valuable contributions to technical literature, many 
of which have been made through the columns of 
this journal. There are few professors of engineer- 
ing who keep in closer touch with the practical side 
of the profession; and his many friends will be glad 
to hear that the engineering department of the in- 
stitution which he has done so much to build up 
is now provided with a home worthy of the work it 
is doing. While Professor Baker's name js proba- 
bly better known to the readers of this journal than 
that of the other members of the engineering faculty, 
the list of those in charge of the other departments 
includes a number who have won prominence by 
their work. Mr. N. Clifford Ricker, Fellow of the 
American Institute of Architects, js Dean of the 
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School and Professor of Architecture: Mr. A. N 
Talbot, M. Am. Soc. C. E., is Professor of Muni 
cipal Engineering; Mr. D. W. Shea, Ph. D., is Pro 
fessor of Electrical Engineering, and Mr. L. VP 
Breckinridge, M. Am. Soc. M. E., is Professor 4} 
Mechanical Engineering. 

THE VALUE OF BRANCH LINES OF RAIL 

WAY.* 


In the “Annales des Ponts et Chaussees,"’ for Feb 
ruary and March, 1892, Mr. Considere published au 
¢laborate investigation on this subject, in order to as 
certain how far the State, representing the interests of 
the general community and the main lines of railway 
is interested in the coustruction of branches that might 
rot be remunerative in themselves, and also to dete: 
mine, with regard to such branches, on what terms 
they should be worked so as to conciliate the interes: 
ef the lessee with that of the public. In the same 
journal Mr. Colson published, in November, 1892, « 
criticism of Mr. Considere’s arguments, and the pr 
ent article is a reply to Mr. Colson’s criticisms. 

One of the most important of the propositions enun 
ciated in the former articles was to the effect that (i 
France) branch lines of purely local interest contribut: 
on the average, to the main lines’ gross receipts 1.4 
tines greater than those which they themselves earn 
This conclusion was arrived at by an analysis of tle 
statistics of traffic from the stations of nine branciy 
lines. Allowance was made for the traffic which 
weuld in any case have reached the main line by high 
way even if the branch had not existed. This proposi 
tion having been questioned by Mr. Colson, an analy 
sis is now presented of seven other branch lines which 
leads to the same result. It is found that the mesa 
distance travelled by both passengers and goods to o1 
from stations on a branch line is the same as for sta 
tions on the main lines similarly situated, i. e., being 
of about the same importance and at equal distance 
from the principal centers of business of the region. 
For the 16 branches examined, it is found that the 
total distance travelled is, on the average, 19 miles for 
passengers and 81 miles for goods, while the distanc: 
travelled on the branch is seven mites for passengers 
and 13 for goods, the length of the branches being 
from 13 to 16 miles. The rates for passengers are, on 
the average, 1.68 ects. per mile on branches and 1.44 
ets. on main lines, while those for goods are 2.52 cts 
per ton per mile on branches and 1.86 cts. on main 
lines. These figures lead to the ratio of receipts given 
above. 

The author admits that a great deal of the new 
traffic created by branch lines might have been protit 
ably carried on without them, since it is far greater 
than the mere saving of cost in a few miles of trans 
port can account for, and he attributes this result te 
the fact that a railway introduced in a new district 
acts as a general stimulus to enterprise and as an ad 
vertisement, and thus leads to a great deal of business 
being undertaken, which might before have been pro 
litably carried on if only the opportunities had been 
recognized. 

On the questions of the profit made from a new rail- 
way by its actual customers and the indirect gains by 
those who do not actually use it, Mr. Considere main 
tains his formerly expressed opinions and supports 
them by fresh considerations. He accepts an estimate 
by Mr. Picard that one-third of the total increase of 
national wealth in France during the past 30 years is 
due to the railways, and from this deduces that the in 
direct annual gain to the country from the genera! 
railway system is three times the gross receipts of the 
railways. For the branch lines he reduces this ritio to 
2, having estimated it at 24% in his former papers. A 
table is given on these bases. showing the results of 
constructing branch lines costing $15,000 per mile and 
worked at a cost of 50% of their gross earnings, plus a 
fixed charge of $315 per mile. Thus a line earning $300 
per mile per annum only loses on its working $165 per 
mile per annum, but it contributes 70% of $300, or $210 
of net profit to the main line, and 4.8 times $300, o1 
$1,380 of profit to the general public, so that on the 
whole the community would gain a profit of $1,440 pe: 
mile from the working of the line, or nearly 10 pe! 
cent. on its cost. Of course the exact ratios here giver 
are largely hypothetical and incapable of being exact!) 
ascertained. 

It is pointed out that the indirect gains which figur 
here so prominently are lost to the country when capi 
tal is invested in foreign instead of in home railway: 
‘rhe author finds support for his views in the fact that 
the Conseil d’Etat submitted a railway bill to Parlia 
ment in January, 1892, in which a clause occurs that 
in no case shall the subventions of the State and local 
authorities be applied to cover a deficiency on working 
greater than $235 per mile per annum, which would im- 
ply that up to that limit the construction of new lines 
might properly be supported out of the public purse. 

iteciliacon . 








* Abstracts of foreign publications, Minutes of Pre 
ceedings Inst. ©. EB. 
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This article is followed by a note in reply to it by Mr. 
Colson, in which he adheres to his opinions formerly 
expressed. He thinks that statistics ape incapable of 
furnishing information which can be a reliable guide 
us to the advantage to be gained from a new railway 
outside fs own gains, because the local conditions vary 
so greatly as to destroy the value of averages and be- 
cause of the uncertainty of many of the hypotheses 
adopted. He thinks that Mr. Considere has neglected 
to consider the disadvantages arising from making 
yood the deficits of railways from general taxation, 
and that tariffs ought never to be lowered beyond thi 
point at which they cover the working expenses, ex- 
cept when such reductions would give rise to a large 
and useful business that could not otherwise exist. 


SOLID FLOOR FOR GASPEE AND PROM 
ENADE ST. BRIDGES, PROVIDENCE, R. L. 
In our issue of July 26 we illustrated the solid, 

metal-trough floor which is being used on the Gaspee 

and Promenade St. bridges being erected at the 
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Fig.1. Transverse Section of Metal Trough Bridge 
Floor; Designed by Messrs. Geo. B. Francis 
and E. P. Dawley. 


new terminal station in Providence, R. I. This floor 
was designed and has been patented by Messrs. 
Geo. B. Francis, M. Am. Soc. C. E., and E. P. 
Dawley, M. Am. Soc. C. E., respectively, Resi- 
dent Engineer and Division Engineer on the 
work, and differs somewhat from previous designs, 
as will be seen from Fig. 1, shown herewith. For 
a more complete description of the design and the 
advantages claimed for it, reference may be made 


to the article in the above-named issue. In connec 


tion with this description the accompanying views 
of the floor for the Gaspee St. bridge, reproduced 
from photographs sent us by Mr. Dawley, will be 
of interest. Fig. 2 is a general view of the floor, 
looking transversely across the bridge, and Fig. 3 is 
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attention are still with us unsolved, and there are 
no problems in connection with industrial life which 
more earnestly demand the attention of thoughtful 
men. The report is made public this week of the 
able commission which was appointed by the Presi 
dent to investigate the strike, and it deserves care 
ful study and consideration. The full text of the 
report will be available to our readers through the 
columns of the daily press; but as a matter of rec 
ord we print herewith the recommendations with 
which the commission concludes its report: 


I 

(1) That there be a permanent United States strike 
commission of three members, with duties and pow 
ers of investigation and recommendation as to dis- 
putes between railroads and their employees similar 
to those vested in the Interstate Commerce Commis 
sion as to rates, etc. 

(a) That, as in the interstate commerce act, power 
be given to the United States courts to compel ralil- 
roads to obey the decisions of the commission, after 
unattended by technicalities, and 
that no delay in obeying the decisions of the commis 


summary hearing 


sion be allowed pending appeals. 

(b) That, whenever the parties to a controversy in 
a matter within the jurisdiction of the commission 
are one or more railroads upon one side and one ot 
more national trade unions, incorporated under chap 
ter 567 of the United States Statutes of 1885-86, or 
under state statutes, upon the other, each side shall 
have the right to select a representative, who shall 
be appointed by the President to serve as a temporary 
member of the commission in hearing, adjusting and 
determining that particular controversy. 

(This provision would make it for the interest of 
labor organizations to incorporate under the law and 
to make the commission a practical board of concilia- 
tion. It would also tend to create confidence in the 
commission, and to give to that: body in every hearing 
the benetit of practical knowledge of the situation 
upon both sides.) 

ic) That, during the pendency of a proceeding be 
fore the commission inaugurated by national trade 
unions, or by an incorporation of employees, it shall 
not be lawful for the railroads to discharge employes 
belonging thereto except for inefficiency, violation of 
law, or neglect of duty; nor for such unions or incor- 
poration during such pendency to order, unite in, aid, 
or abet strikes or boycotts against the railroads com- 
plained of; nor, for a peried of six months after a 
decision, for such railroads to discharge any such em- 
ployes in whose places others shall be employed, except 
for the causes aforesaid; nor for any such employees 
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DENCE, R. 


a somewhat closer view, showing oue of the sec- 
tions of flooring just ready to be lowered into 
place, and indicating quite clearly the method of 
construction. The illustrations explain themselves 
and need no further description. The contractors 
for the ironwork were the Berlin Iron Bridge ©o., 
of East Berlin, Conn. 


THE REPORT OF THE CHICAGO 
COMMISSION. 

It is just four months ago that this country ex- 
perienced the greatest and most -widespread labor 
disturbance that has ever visited-it. .The problems 
which were then forced so strongly. non the-public 


STRIKE 


ViEW O- SOLID FLOOR FOR GASPEE ST. BRIDGE, PROV!I- 
Berlin Iron Bridge Co,, East Berlin, Conn., Builders. 


during a like period, to quit the service without giv- 
ing 30 days’ written notice of intention to do so, nor 
fer any sueh union or incorporation to order, counsel 
or advise otherwise 


(2) That chapter 567 of the United States Statutes 
of 1885-86 be amended so as to require national trade 
anions. to provide in their articles of incorporation, 
and in their constitutions, rules and by-laws that a 
member, shall cease to be such and forfeit all rights 
and privileges conferred on him by law as sueh by 
participation in or by instigating force or violence 
against persons or property during strikes or boycotts, 
or by_ seeking to prevent others from working through 
violence, threats or intimidations; also, that members 
shall- be -no more personally Hable for corporate acts 


‘than are stockhoWers in eorporations. 
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(3) The commission does not feel warranted, with 
the study it has been able to give to the subject, to 
recommend positively the establishment of a license 
system by which all the higher employes or others of 
railroads engaged in interstate commerce should be 
licensed after due and proper examination, but it 
would recommend, and most urgently, that this sub 
ject be carefully and fully considered by the proper 
committee of Congress. Many railroad employes and 
some railroad officials examined and many others who 
have filed their suggestions in writing with the com 
mission are in favor of some such system It In 
volves too many complications, however, for the com 
mission to decide upon the exact plan, if any, which 


should be adopted. 
II. 


(1) The commission would suggest the consideration 
by the states of the adoption of some system of con 
ciliation and arbitration like that, for Instance, in use 
in the commonwealth of Massachusetts. That system 
might be reinforced by additional previsions giving the 
board of arbitration more power to investigate all 
strikes, whether requested so to do or not, and the 
question might be considered as co giving labor or 
ganizations a standing before the law, as heretofore 
suggested for national trade unions. 

(2) Contracts requiring men to agree not to join 
labor organizations, or to leave them, as conditions of 
employment, should be made illegal, as is already done 
in some of our states 


ILI. 

(1) The commission urges employers to recognize 
labor organizations; that such organizations be dealt 
with through representatives, with special reference 
to conciliation and arbitration when difficulties are 
threatened or arise. It is satisfied that employers 
should come in closer touch with labor and should 
recognize that, while the interests of labor and capital 
are not identical, they are reciprocal. 

(2) The commission is satisfied that If employers 
everywhere will endeavor to act in concert with labor; 
that if when wages can be raised under economic con 
ditions they be raised voluntarily, and that if when 
there are reductions, reasons be given for the reduction, 
much friction can be avoided. It is also satisfied that 
if employers would consider employees as thoroughly 
essential to industrial success as capital, and thus take 
labor into consultation at proper times, much of the 
severity of strikes can be tempered and their number 
reduced. 


THE RIEHLE STRAIN DIAGRAM REC 
ORDER FOR TESTING MACHINES. 

A few years ago a testing machine which gave 

an automatic diagram of the distortion of a spec: 





FIG. 3. ENLARGED VIEW SHOWING CONSTRUCTION OF SOLID 
FLOOR FOR GASPEE ST. BRIDGE, PROVIDENCE, R. 


men placed in it was a novelty. Now appliances for 
obtaining such diagrams are generally demanded by 
purchasers of testing machines. The Riehle Testing 
Machine Co., of Philadelphia, has just completed 
some improvements in devices for automatically 
recording the stretch of specimens, which it claims 
to be especially convenient for the operator and ac 
curate in use. The mechanism is described as fol- 
lows: The testing machine having been adjusted 
to suit the specimen in question, a strain card is 
placed on the drum cylinder at head of the 
beam and a telescopic extensometer is attached 
firmly to the specimen by means of the adjusting 
serew, but so that it will follow the elongation by 
its ‘telescopic slides. A fine piano wire is then used 
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to revolve the drum and is carried across over suit- 
able gnide pulleys to the extensometer, the points of 
which are, say, 8 ins. apart. In order to multiply 
the actual elongation, a series of smal) guide pulleys 
are mounted on pins the same distance apart as the 
points of the extensometer screws, so that the wire 
ean be rove over the pulleys as many times as it is 
desirable to magnify the stretch, 

With everything adjusted at zero, the machine is 
started up, and as the load is applied and the beam 
rises, an electric cireuit is made, which, by means 
of a’magnet and friction clutch, causes a grooved 
wheel fo communicate its motion to the hand wheel 
controlling the weighing mechanism. <A 6imple 
arrangement of two disks at right angles to each 
other enables the operator to control both the speed 
and direction of the weighing poise, 


THE BEFPFPECT OF STRESS ON THE COR- 
ROSION OF METALS. 
At a recent meeting of the Institution of Civil 


Kngineers, Mr. Thomas Andrews presented a paper 
on the above interesting subject, detailing his 
and the results obtained. The important 
subject of corrosion has hardly reevived the atten 
tion it deserves from either engineers or metallur- 
1802 Mr. David Phillips and Dr. A. 
Brown contributed several valuable papers 
the metals to the Edinburgh 
meeting of the British Association for the Advance- 
ment of Seience, and Mr. Andrews himself has al- 

“ady presented his views upon.the galvanic aspect 
of thé corrosion of metals in sea water in a paper 
read before the Institution. 

The object of the present research of Mr. An- 
drews was to investigate the influence of physica! 
strain on the corrosion of metals. In most engineer- 
ing and naval structures, the metal used is necessar- 
ily more or less in a condition of variable stress dur- 
ing its service, and it occurred to the author that 
the ordinary rates of corrosion might possibly vary, 
even in the same piece of metal, with the stress im- 
posed ppon the material. 

Mr. Andrews includes in his experiments iron-and 
steel, mostly selected from his own standard sam- 
The specimens tested were large rolled, 
wrought iron bars, wrought iron hammered shafts, 
Bessemer and open-hearth forged steel shafts, and 
large: bars of soft and hard Bessemer steel, soft and 
hard open-hearth steel, soft and hard cast steel, and 
aluminum, nickel, chromium, silicon and copper 
steel. Experiments were also made on rolled plates 
of wrought iron, soft Bessemer and open-hearth 
¢teel, hard open-hearth steel and soft cast steei. 
The chemical composition and general physical prop- 
ertics of these specimen metals are fully set forth 
in tabular form in the original paper. 

The various metals were prepared in the form of 
bars 34 and 34 diameter, and some were 
forged shafts 4%¢ ins. and up to 5% ins. in diam- 
eter. The plates used were 5-32 in. thick and 3 ft. 
Squire,. either used flat or bent: in the form of a 
semi-cylinder. In all the experiments the metals 
were perfectly bright when submitted to test. The 
observations were divided under the three follow- 
ing heads. Influence of tensile stress .on corro- 
sion, influence of torsional stress on the corrosion 
of metals in sea water, influence of bending stress 
on corrosion. 

The author estimated the relative corrosion of 
the “strained” and “unstrained” portions of the 
same metals by the galvanic method which he in- 
troduced some years ago with satisfactory resuits 
in his previous researches on the corrosion of metals. 
By means of the exceedingly sensitive galvanometer 
the slightest variation in the relative rate of corro- 
sion between any two metals, immersed in an elec- 
trolyte, can be ascertained. In observing the in- 
fluence of upon the corrosibility of 
iron and steel bars, the following method was pur 
sued: 

From each metal under investigation a bar was 
eut and turned into a test piece 6 ins long, 3 ins. 
between heads, %4 in. in diameter for this 3 ine. 
and 1 in. and 11% ins. in diameter for the heads, 
each % in. long. This bar was then submitted to 
a stress usually suflicient to produce an elongation 
of 20°, between gage points 3 ins. apart. After be- 
ing strained, the piece was cut in two at the center, 
and both halves were turned down to exactly the 
same dimensions. In one piece the “strained” end 
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tensile stress 


coincided with the middle of the test bar, and was 
left untouched in the lathe up to the point where 
there was any reduction in diameter, caused by the 
tensile stress. In the second half, the end corre- 
sponding to the “strained” end of the first half was 
turned out of the head of the test bar, and this end 
thus consisted of ‘“‘unstrained’’ metal, or at least 
of metal considerably less under the influence of 
stress than the end of the first half. 

These two halves, exactly alike in form, were then 
immersed, as a galvanic couple, in a saturated solu- 
tion of sodium chloride, and sometimes in sea water. 
They were held in position jn the beaker by inser- 
tion through two holes in a plate of thick glass, with 
the tapered ends only immersed to a depth of about 
%, in. in the solution. Galvanic contact between the 
two pieces of metal was only made momentarily at 
the time of reading the galvanometer, and the differ- 
ence of potential between the “strained” and “un- 
strained” metals was thus observed. The terminals 
of the bars connected with a delicate gal- 
vanometer, placed in circuit, with results fully tabu- 
lated in the paper of Mr. Andrews for each set of 
experiments. <A sensible current was observed be 
tween the two bars, and the “unstrained” end was 
found to be in the electro-positive position, answeritg 
to the zine in a galvanic couple. This indicated that 
the “unstrained” metal was being more rapidiy 
acted upon by the solution, and was thus corrod- 
ing more rapidly than the “strained” metal. 

The other observations were made by similar 
methods, and, without going into All the details, the 
general results are given as follows: In the test 
to determine the effect of tensile stress on corrosion 
it was found that an average electromotive force of 
0.016 volts obtained between the strained and un- 
strained parts of the test bar under the conditions 
recorded. Under similar conditions the metal named 
gave the following electromotive foree for the sev- 
eral teste: 


were 


Torsional, 
Tensile, portions Flexional, 
in of forged in 

bars, shafting. plates. 

Volts. Volts. Volts. 
Aluminum steel .......... 0.004 0.003 ante 
Soft Bessemer steel......0.019 0.019 0.014 
Hard sy ceeds tee 0.006 O.O17 
Soft cast steel............0.008 0.005 O.005 
Hard cast steel........... 0.003 0.0385 ae Re 
Silicon steel ..............0.004 0.005 
Aluminum steel.......... 0.004 0,003 
Dees CE a oceans’ 0.003 0.020 ea:0.00 
Rolled wreught iron bars...0.002 0.013 0,012 
Soft open-hearth steel ...0.005 sia 0.005 
Hard open-hearth steel. ..0.005 camila’ 0.006 
A NN a ios S oie a's oc 0.006 0.017 Seeee 
Chromium steel ......... 0.001 porate stain 
Bessemer steel hammered.0.011 0.007 
Open-hearth steel ve 0.006 0.027 oe iaes 
Average force ........... 0.016 0.018 0.010 


In all of these experiments the unstrained metal 
was in the electro-positive position and more acted 
upon by the electrolyte than the “strained’’ portion. 
This was true in the tests for influence by tension, 
torsion and flexure. The electromotive force ob- 
served in the respective instances is only an ap- 
proximative, and not an absolute, measurement for 
the various materials. It may be surmised that the 
extent of the galvanic current set up from the 
causes referred to, and the consequent rate of cor- 
rosion, will vary according to the extent of the stress 
to which the metal is subjected. The electric meas- 
urements should be taken as establishing a genéral 
principle rather than as absolute measurements 
for purposes of accurate comparison of the behavior 
of the various metals. 

Mr. Andrews arrived at the following conclusion: 
That wrought iron and various steels, when exposed 
singly and separately, and without liability to gal- 
vanie action other than local, to the action of sea 
water for long periods, showed a greater corrosion 
on the part of all the steels than in the wrought iron. 
The advantage in favor of wrought iron was, 
roughly, 25°, and upwards, as compared with the 
steels, It was also noticed that corrosion increased 
in the steel as the percentage of combined carbon 
was greater. 

He also found that galvanie action between 
wrought iron and steel induced a largely increased 
total corrosion in the several metals. In tidal 
streams he found that the upper and lower portions 
of a metal structure, though composed throughout of 
the same metal, were exposed to electrolytic disin- 
tegration from the galvanic action set up by solu- 
tions of different salinity on the metal, the differ- 
ence being due to the gradual rise and inward flow 
of salt water and the outward flow of fresh water. 
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The author had already shown, in a previous paper, 
that there are indications that magnetic influence 
tends to increase the corrosion in steel, 

To this is now added the additional information 
that stress considerably affects the rate of corrosion: 
and, contrary to expectation, it is the “unstrained” 
metal that is most liable to corrosion. In a previous 
paper, on the influence of stress on railway axles, 
the author attempted to show that stress of any kin | 
alters the physical properties of iron and _ stee!. 
Stress increases the rigidity of both, renders the 
metal harder and greatly reduces its properties o! 
elongation or ductility. The same demonstration 
would apply to the corrosion tests; the strained 
metals were rendered harder in nature, and hene: 
were less liable to corrosion in this strained eond) 
tion than in the normal softer condition. The ex 
periments indicate, however, that an increased total! 
corrosion, in excess of the normal corrosibility of th: 
metal, occurs from the action of the local galvanic 
currents which are shown to be 


“ 


induced between 
strained” and “unstrained” portions of even the 
same iron or steel forging, bar or plate. Hence, x 
strain octurring in a metallic structure tends, owing 
to the local galvanic action thus set up, to increas 
any corrosion forces which may 
metal of which it is composed. 


deteriorate the 


WASTE OF COAL IN MINING.* 
By Selwyn M. Taylor. 

My material and theories for the construction of « 
paper on the waste of coal in mining are mainly from 
my experience in the Pittsburg coal bed, but what ap 
plies to the Pittsburg coal bed will apply, with but very 
slight variations, to all the bituminous measures in the 
United States, ; from the Alleghenies to the Rovky 
Mountains. Theoretically, there is no obstacle in the 
mining and removing of all our approximately hori 
zontal coal veins, and, practically, this is the case, ex 
cepting suck loss as is caused by accident, tradition 
and careless management. The Pittsburg coal seam 
probably the most valuable in the world by reason of 
its extent and valued characteristics, has an average 
thickness of from 12 to 14 ft., but of this only from 5 
to 9 ft. is commercially valuable, the remaining por 
tions of the vein being so interspersed with strata of 
slate as to render them werthless. Therefore, the 
thickness of the coal, as the term is commonly used, 
is from 5 to 9 ft. The Freeport veins of coal in the 
lower coal series, mined extensively in northern and 
central Pennsylvania and Ohio, vary from 2 to 9 ft. in 
thickness. The coal measures of England, Germany. 
Belgium and other European countries, together with 
the anthracite mines of our own country, generally lie 
at a far greater depth below the surface than do the 
bituminous fields of the United States. This, together 
with the fact that the coal strata of Murope and the 
anthracite measures of Pennsylvania are generally of 
a deep pitch, varying from 20° to 60°, cause to be left 
in the mine from 20 to 60% of their entire coal areas 
in order to support the overlying strata, and thus prevent 
the squeezes, or crushes, which would probably cause the 
loss of an entire mine plant. The larger part of this coa! 
is absolutely lost. From the fact that many of our 
miners and mine bosses received their education and 
prejudices in the mines of Europe, can be traced the 
cause of the leaving of cpnsiderable quantities of coal 
where there has been no necessity for doing so in our 
own fields in the past. It has, however, been fully 
demonstrated that the surest way to avoid a squeeze 
or crush in our mines is to mine the coal as rapidly 
and systematically as possible, withdrawing all pillars 
and supports as fast as the system in use will permit, 
thus breaking the overlying strata and allowing it to 
fall and rest on that which is under the coal, and thus 
leaving no weight overhanging the remaining pillars. 
which must be maintained to support main entries 
and air-ways to the last of the mine. 

Until about 15 years ago, there was little or no careful 
scientific mining done in this district, and few of the oper- 
ators of mines knew anything of the inside of their 
mines, trusting the work entirely to the mine boss, who 
very frequently abandoned large bodies of coal because 
of some minor difficulty in the hauling or drainage, 
without the knowledge of the owner, rather than mine 
at an increased cost per ton, the mine boss's ability 
being entirely gaged by the amount of coal he could 
produce per diem at a minimum cost. At the present 
time I am working in four separate mines to recover 
coal. wilfully abandoned under that style of manage- 
ment, and for one acre we recover there are 50 acres 
that are lost beyond all possibility of ever reclaiming 
them. 

Without any exact figures to support my claim, ex- 





' *A paper read before the Engineers’ So¢@ety of West- 
ern Pennsylvania. 
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cept those taken in es in which I have bad oecasion 
to make careful examination. I would say that of all 
the coal in the Pittsburg seam mined prior to 1870, 50 
of it at least was abandoned because of trifling difti- 
eulties and improper systems of mining. From that 
time until the present, matters have steadily improved, 
owing to the increased cost per acre of coal and the de- 
creased price received by the operator for every ton of 
it. meking economy and careful, scientific management 
absolutely necessary, though there are still some few 
operators scattered here and there throughout >ur im- 
mediate vicinity who adhere to old methods and can 
not understand why they are running their mines at 4 
loss. 

The surveying and napping of the mines in every 
detail, as required every six months, according to the 
Coal Mine Act of Pennsylvania, make it now practi 
eally impossible for the mine boss to wilfully abandon 
any coal without the knowledge of the engineer, and 
consequently that of the operator. In the mines I 
have charge of, I require every mine boss to report to 
me at the time of each semi-annual measurement the 
loss of any rooms or ribs that we may not be able to 
get in, and I am thus enabled to investigate the loss 
of any coal, 

Taking one company as an example in the impiove- 
ment of the amount of coal mined from a given arca 
in 1883 I made a complete survey of their mines, mak- 
ing a careful measurement and calculating the areas 
closely of all the unmined coal owned by the company. 
Deducting this from the area that had originally been 
owned by them, I found that they had workel over 
some 600 acres in 20 years, and during that time had 
been considered as owning one of the best set of mines 
in the district. Taking the amount of coal mined as 
shown from their books, an average production per 
aere Was shown of 3,600 tons of lump coal. This mine, 
up to that time bad been worked on the single entry 
system, a system under which nearly all the entry pil- 
lars had been left in the mine and abandoned. Chang- 
ing this system as rapidly as possible to that of the 
double-entry coneentrating our 
much as possible, and adopting the system of pushing 
each working place to completion without delay, in the 
course of the next four years the mine had been 
brought to an average production of 4,700 tons of lump 
coal per acre, which has been steadily maintained, 
varying but a few tons each year to the present time. 
This amount I estimate to be about 9814% of the pos- 
acre in that thickness of 
coal. Theve being no statistics in existence showing 
the production per acre throughout the entire district, 
I can only form my estimat* in a general way from 


system, workings us 


sible available production per 


such mines as I have examined and verbal statements 
made to me by engineers and operators. But from 
these I wonld place the average production per acre of 
the Pittsburg coul, that is, of coal actually shipped at 
the present time, to be about 85° of the entire amount. 
At the end of the next 10 years I hope to be able to 
report that fully 97{%of all the coal which is under 
operation is being recovered and shipped. 

One of the causes of waste of coal in the mines is of 
comparatively recent origin, that is, machine mining 
It is apparently not possible to mine our coal on any 
ther system than that of “room and pillar,’’ with very 
slight modifications, the room being 21 ft. wide, ieaving 
a 12 or 13-ft. pillar, which is, or should be, immediately 
withdrawn on the completion of the room. No machine 
has yet been invented that will mine the ribs with 
safety, and consequently, in machine mines after the 
room has been driven to its destination by machine, 
there is a tendency to temporarily abandon the rib, in- 
stead of starting in at once by hand mining, as should 
be done, simply because hand mining is a little more 
expensive, and the matter is put off until some time 
when there will be more profit in the coal. This time 
never comes, and a room once temporarily abandoned is 
very apt to be permanently so, as in a few years falls and 
breaks will make it absolutely impossible to revover 
abandoned ribs. These ribs, amounting to one-third of 
the coal, which, with its development in the way of 
tracklaying, entry driving, drainage and haulage 
probably stands on the books of the cperator at from 
$600 to $1,000 per acre, is permanently lost, and in one 
mine alone that bi « been operated by machine mining 
for a great many years, at least 100 acres of coal has 
been lost in this way. 

In certuin sections of the Pittsburg coal district, com- 
prising not a great many mines, a modification of the 
“room and pillar’ system of working coal has been 
used for many years, and has resulted in a loss of 
from 20 to 30% of the entire area passed over in min- 
ing. Under this system the rooms are driven wider 
than usual, with the roadway in the center, and the 
pillars are purposely abandoned. It has been claimed 
for this that it prevented the upheaval of the strata 
under the eoal, but from my experience I would say 
that this is not the case, and that, in addition to los- 
ing the amount of coal left in these pillars, many 
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wiines have been injured in the way of a squeeze or 
crush caused by their having been left 

From time immemorial it has been the custom to pay 
the miner for the number of tons or bushels of luny 
coal (that is all the coals that pass over the meshes of 








1 114-in. screen) and to pay him nothing fer the fines 
grades that go through. This was, probably, in order 
to induce him to mine ir as large 
it eventually resulted in the miner loading on his wag 
on nothing that he could help but the large coal, leav 


ing as much of the fine coal as he could behind him 


sizes as possible, but 


This resulted in a loss for many years of from 
lo of the entire mined being left in the 
mine. There has been a determined and 
effort on the part of the operators, however 
past few 


» to 
alnbount 
successful 
. during the 
miner to load all the 
slack and fine coal in the mine The 
present time is that not more than 1 
is being left in the mine. 
In summarizing the preduction 


years to compel the 


result at the 
of the produet 


and waste in the min 
ing and shipping of Pittsburg coal, I will take 
basis, an average 


aS out 
thickness of vein of 4 ff. 6 
which prevails within a radius of 30 miles of Pitts 
burg, und comprises at least 80°) of the amount of the 
coal that is being shipped as raw coal, thoug 


h of course 
the production is a great deal larger per acre in the 
so-called thick coal veins and in the Connellsville re 
sion, where the product is not shipped as raw coal 
Assuming the specific gravity of our bituminous coal 
at 1.4 (a fair average), the actual weight of an acre 
of coal 4 ft. 6 ins. thick would be 7,657 tons. The best 
average production per acre that I have ever been 
able to obtain from a considerable area of coal is 
follows: 4.650 tons of 1-in., or 
ef nut coal, f 


lump, coal, 1,425 tons 
1.425 tons of slack coal; total, 7.500 tons 
per acre, I would place the average production pet 
acre of the Pittsburg coal of 4 ft. 6 ins. 
4,226 tons of 1\%-in.. or lump, coal, 1,137 tons of nut 
coal, 1,187 tons of slack coal; total, 6.500 tons per 
acre, being an average loss of possibly 1,000 


thickness at 


tons pel 
acre, which is worth, under the tipple, an average price 
as “run of mine’ coal of 80 ets. per ton, or $800 an 
acre, or more than four times the first cost of the aver 
age acre of coal. While this proportion of loss is quite 
large compared with our own ideal standard, based 
on what is possible in the most perfect bed of coal in 
the world, yet when compared with the amount of coal 
recovered from the anthracite and other than the bi- 
tuminous beds I have spoken of, our results are sur 
prisingly good. A very few years ago a member of 
the State Geological Survey estimated that not over 
27 of the anthracite coal in a given area mined was 
actually shipped to the market 
in pillars and breaker 


, the balance being lost 
waste. 


A WHITE HYDRAULIC CEMENT 

A deposit of white hydraulic limestone capable of 
making a hydraulic cement perfectly white in coor 
has been found in northern Florida, near the Apala- 
chicola River. The discovery was made by Mr. H. 

Du Val, C. E., of River Junction, Fla., in No 
vember, 1890, and he, with his associates, purchase | 
the land and began experiments to determine the 
value and adaptability of the material for structural 
purposes. The natural rock is a magnesian lime 
looking much like white chalk, and when 
dug up and exposed to the weather it crumbles into 
pieces, and if exposed to the rain dissolves and flows 
away. Burned to vitrification the material melts 
into liquid During calcination the 
changes as the material approaches vitrification, so 
that in order to preserve the white color it is neces 
sary to stop calcination at a certain point. Uh 
strength of the cement increases as the calcination 
of the raw material approaches vitrification. An 
analysis of the cement made by Stillwell & Glad 
ding, of New York city, in 1892 gave the following 
results: 
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100.00 
The tensile strength of the neat cement is stated 
by Mr. Du Val to vary from 100 to 600 Ibs, in seven 
days. Samples of the natural rock and of a 
briquette, stated to have broken at 240 lbs. at an 
age of 24 days, which have been sent to us, show 
both the natural rock and the ground cement to be 
about the color and appearance of plaster of paris 
Both the rock and the piece of briquette can be 
easily shaved away with a knife. 
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The chief value of the cement, of course, provided 
equal to 


lies in its pure 


that its strength and durability prove 
linary American 


white color, 
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which adapts for use in connection 
work in building 
construction. It is stated that the 





ble, onyx and alabaster 
deposit is so 
auply quarried, and 


that wood, with which the region abounds, proves 


to be a satisfactory fuel for calcination 


DIAGRAM FOR DISCHIARGE OF TO 7-FT 
BRICK CONDUILTS PLOWING FULL 
By F. S. Bailey 
The diagram here shown 


Lpprl 


mentary to one 
which appeared in Engineering 


IS02. and which was designed by Arthur N 
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Talbot, 
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Kutter’s Formula, wit 
I} by F.S. Bailay. 
Professor of Municipal 


versity of Illinois.* 
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Talbot's diagram was accompanied by 
a very full description, so it is only necessary to 
refer to his article for a detailed explanation of the 
method of construction. 

Briefly, the diagram ig based on Kutter’s formul: 
for the velocity of water in pipes and conduits, the 
formula being modified so as to permit of its re 
sults being shown graphically. 

The greatest variation in the results between 
the original formula and the modified form, within 
the limits of the present diagram, occurs in the 
ease of a 2-ft. diameter on a 0.04% grade, where 
the variation is a trifle less than 2 for the same 
dixmeter on the 1.4% grade the variation is less 

*See Eng. News, April 27. 1893, for list of hydraulic 
diagrams published in this journal up to that date; 


in Fng. News for Jan. 4, 1894. a diagram waa give) 
for flow of water In 6 to 84-In. pipe with n = = 0.013, 
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than 1%, and as the difference gradually becomes 
smaller, till in the case of the 7-ft. diameter it 
amonnts to only about 0.5% on the 0.04% grade, it 
is clear that the results are practically identical. 

Professor Talbot's diagram showed the discharges 
from pipes ranging from 6 to 24 ins. in diameter. 
Sewers and drains between these diameters, or at 
lenst between 6 and 20 ins,, are usually built of 
vitrified pipe and (n), the coefficient of roughness in 
Kutter’s formula, was taken by him as 0.013. 

In the present diagram (n) was taken as 0.015 
ty allow for the greater roughness of brick, of 
which all the sizes of sewers shown, from 2 to 7 
ft. in diameter, would probably be built. This 
coefficient for brick is recommended by Trautwine 
and used by P. J. Flynn in his hydraulic tables and 
is generally adopted by other engineers, 

Although only circular sewers are shown, the dia- 
xram would be of use if some other shape were 
to be employed, for if the necessary size of a cir- 
cular sewer were obtained to discharge a given 
amount, a close guess could be made of the dimen- 
sions of an egg-shaped or some other form of equal 
capacity, and they could then be verified by the 
formula. 


RAILWAY SECTION TOOL HOUSES.* 


Railway section tool houses vary very much in 
size and design, according to the importance of 
the road and the ideas of the designers, but should 





Standard Section Too! House; Penn- 
sylvania Lines West of Pittsburg. 


be large enough to hold the hand ear, tools and sup- 
plies and leave room for the men to do such work as 
cutting shims, sharpening tools, sorting scrap, ete., 
in wet weather. The building is usually oblong in 
plan, and, if very small, should be placed with its 
longer side towards the track, with the handear 
track laid through one end of that side, so as to 
leave the other end of the building unobstructed for 
the men to work in, but with buildings 14 or 15 ft. 
wide the track may be laid in the middle. There 
should always be room for the car to stand between 
the building and the track. Shelves, hooks and 
racks for tools should be provided to suit the equip- 
ment, and there should also be boxes, half barrels 
or shelves for different kinds of scrap. Long- 
handled tools, bars, ete., may be stood on end, with 
the tops resting in inclined notches in a shelf. There 
should be a locker or cupboard for special or expen- 
sive supplies and tools, and this may be placed in 
a room partitioned off for the use of the foreman, 
if he is required to do much writing up of reports, 
ete. Sliding doors carried on overhead rails and 
ralling aside like freight car doors are very gener- 
ally preferred to swing doors, as being more easily 
handled in stormy weather and less likely to get out 
of order by being slammed or blown to and fro. 








*From a forthcom! work on “Railway Track and 
Signals.” Ecoyrightes, 1894, by Engineering News 
Publishing Co. 
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One of the simplest and cheapest forms is a house 
9 x 12 ft., 7 ft. high, or 10 ft. to the top of the 
pitched roof, and having double swing doors in the 
narrow gable end facing the track. The sills are 
6 x 6 ins.; plates and rafters, 2 x 4 ins.; floor beams, 
4 x 8 ins. and 13 ft. 4 ins. long, spaced 27 ins. c. 
to ¢c., and having a floor of 2-in. planks, with hand- 
car rails 2 x 3 ins. nailed to the floor. The sides 
ure of vertical boards and battens, and the roof is 
shingled. As a general thing, however, a larger 
and more convenient building than this is preferred, 
and the accompanying cut represents the standard 
section tool house of the Pennsylvania R. R. lines 
west of Pittsburg, which is a neat and convenient de- 
sign for a good-sized house. It is 15 ft. 2 ins. long and 
13 ft. 3 ins. wide in the clear inside, with double 
swing doors, and having the handear track in the 
middle. Some roads prefer doors hung from a top 
rail and rolling instead of swinging, as already 
noted, but we are informed that there is no 
trouble with these swing doors. The construc- 
no trouble with these swing doors. The construc- 
tion of the building and its interior arrangement 
are too clearly shown to need much description. 
The building is painted in two shades of light grey- 
ish brown, and the cost averages $175. We are 
indebted to Mr. Thomas Rodd, M. Am. Soc. C. E., 
Chief Engineer, for the blueprints from which our 
cut is made. 

The Lehigh Valley R. R. tool house is 16 x 20 ft. 





inside, and has the narrow gable end towards the 
track, with a wide sliding door at one side for the 
handcar and a smaller door for the men at the 
other end of the same side. As the sliding door 
fouls the small door when open, it would probably 
be better if the smaller door were placed in the 
end of the building, although, of course, a man is 
not likely to try to open this door when the large 
door is open. This tool house has a foreman’s 
room 6 x 8 ft. in one corner, and at the rear eud 
are a workbench and fireplace. 


LOCOMOTIVE DRIVING BOXES. 

An important subject discussed at the September 
meeting of the Central Railway Club was the best 
construction of locomotive driving boxes, with espe- 
pecial reference to the comparative merits of solid 
bronze boxes, compared with cast iren or cast steel 
with bronze lining, and with cast iron or cast steel 
with ribs of bronze having soft metal strips. Mr. 
West (N. Y., O. & W. Ry.), from the committee on 
that subject, presented the following report: 


Your committee are unanimous in their conviction that 
the solid bronze box is not to be commended for general 
use. They do not agree as to the relative merits of cast 
steel as compared to cast iron boxes, nor as to solid 
bronze lining, compared with the gib brass in connec- 
tion with soft metal filling. Our reasons for not recom- 
mending the general use of solid bronze boxes are as 
follows: 1, Greater cost; 2, Undue expansion when hot, 
causing box to stick in jaws of frame; 3, When box be- 
comes worn in crown the sides are apt to close up, 
pinching journal and resulting in a hot box. 

As to the relative merits of cast steel and cast iron 
boxes, one member of the committee reports excellent 
results from the former, having gib brasses with the 
soft metal filling. His experience covers a period of 
18 months, during which time no undue lateral motion 
developed, and there was entire freedom from hot boxes; 
the freedom from lateral motion might possibly have 
resulted from soft metal strips, the ends of which wore 
against wheel hub. The argument in favor of the solid 
bronze bearings is that they cost less than the gib brass 
with soft filling, while if the journal gets hot, there is 
no soft metal to melt and plug up oil holes. Boxes with 
gib brass are more liable to break on account of cracks 
starting from corners of slots cut for brass. 

The argument in favor of a solid bronze crown pressed 
into the cast iron box, with two strips of soft metal 
1 in. wide extending the full width of box, is that we 
believe the bearing will run cooler on account of the soft 
metal. 

The argument in favor of the sectional bearing, com- 
posed of a bronze gib with soft metal filling, is that 
there will be no hot boxes to melt the soft metal filling. 
Out of 300 boxes changed in the past 18 months from 
solid to sectional, only two have had soft metal run out 
from heating, and in the same class of engines solid 
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bearings which required renewals in every six or eight 


months are now run with 
ath ote sectional bearings twice that 


The committee heartily indorses the pr. 
vogue on many roads of planing the flanges meter 
center for a distance of 21% ins., and tapering from there 
to the top and bottom, which allows the box to adjust 
itse:f when one wheel etrikes low joint, thereby pre- 
venting the breaking of the flange. Two of the com- 
ne oe = ee oo the steel boxes and 
ar ¢ ron xes to steel, as th 
excessive side wear with the latter. osha, tonaapaealies 


Discussion. 


Mr. West.—We attribute the good results obtained with 
the steel box to the soft metal filling running up against 
the wheel hubs, We built four heavy mogul engines in the 
fall of 1892, with flanges on all drivers, and they have 
been in service ever since, and have shown the least 
lateral wear of any class of engines we have. We have 
also put those same boxes into four eight-wheel en- 
gines with the same results. Whereas formerly there 
was developed anywhere from \% to %-in. ateral motion 
between shoppings, they now show on coming to the 
shop scarcely any more wear than when they were new. 
Ilot boxes very seldom occur with a lead-lined bear- 
ing, and it is the same with hub linings. If you use 
soft metal you do not have a hot box to melt it out. 

Mr. Foster (Fall Brook Coal Co.).—We have to use 
solid bronze boxes on account of the flanges being thin 
on our road. It has always given good service for us. 
and we have never had any trouble with it. I have also 
used the boxes with three gibs and soft filling with suc- 
cess; but I believe in the solid brass liner; I believe in 
the strip of soft metal about an inch wide running 
clear through the box; I think they wear better and 
are not quite so apt to heat as the solid bronze. 

Mr. Mackenzie.—I have had the usual experience with 
cast iron boxes, broken flanges and broken boxes. About 
two years ago we took up the steel driving box with a 
square brass. The trouble with the cast iron box with 
the circular brass, or the gib brass, has been that the 
brasses would get loose. The first idea we had was to 
get something that would stop that. We made a steel 
box and made the brass fit square and go down the 
whole length of the box. The cellar is fitted in between 
the brass and the oil cup, so that we have a perfect 
contact of brass and metal, easily fitted. The brass is 
made square, with a flange cast on the outer edge of it, 
which is the hub protector. Or, in other words, we 
run the brass against the hub instead of the stee]. We 
have an engine in the shop now that has made nearly 
115,000 miles in 15 months. The boxes were worn a 
little loose on the journal, but all that was necessary 
in that case was to recrown the brass and let it down. 
The brasses were absolutely as tight as they were the 
day they were put in, but we found a terrific wear ou 
the wedges. The cast iron wedge and the steel box 
will not wear together. That is the only trouble we 
find with those boxes. Now we are planing those 
boxes out and putting a bronze gib on the face of the 
box where it wears, and using wrought iron wedges. We 
propose to case-harden those wedges, and we think we 
will have a driving box that will not give out for a good 
many years. 

Mr. Pomeroy.—The M., St. P. & 8S. S. M. Ry. have 
been putting a babbitt lining on the hub of the wheel. 
They drill three or four holes on the top and rag the 
holes, and build around the hub and pour in the soft 
metal on it and face it off, and they have taken up the 
lateral motion of the hubs in their steel driving boxes 
so that they have very little trouble at all; and I un- 
derstand that Mr. Foster is using a loose ring for the 
same purpose. 

Mr. Foster.—I have been putting a loose ring on the 
hub, of cast iron, % in. thick. It is loose so that it can 
revolve. If it gets a little dry on one side, next the 
box, it will slip on the driver; and being set into the 
driver, no dirt can get in behind it. I have an engine 
so fitted, which has been running for three or four 
years and has not required the side motion taken out of 
it in that time. I also run the trucks in that way. They 
run for years without any trouble. 

Mr. Smith.—I hardly believe in the babbitt when that 
can be dispensed with. It causes excessive wear to 
every part it touches. If any one wishes to determine 
that, let him take a driving-box brass and make recesses 
for the babbitt shorter than the width of the brass, 
leaving 9 small brass section at each end to hold the 
babbitt in. When the wheel is dropped it will be found 
that where the babbitt is it will be worn anywhere 
from 1-82 to 1-16in. smaller than at the ends. We had 
an engine constructed in that way, and invariably when 
the brasses were taken out we found the journals worn 
where the babbitt was, while at each end there would 
be left a shoulder. We then put brass clear across and 
a strip of babbitt clear across, and that overcame the 
difficulty. 

Mr. Mackenzie.—Our experience with babbitt has been 
excessive wear of journals. I do not know whether 
Mr. West has paid particular attention to that or not, 
but we did in the construction of engines originally on 
the N.Y.,P.& O. road. They were made with gib brasses 
filled with babbitt. Probably 60% of the jornal-bear- 
ing was babbitt. The consequence was that there was 
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a wear of journals of from % in. to % in. in about 
400,000 miles. Now, with the solid brasses, we find 
that the less babbitt you get in there the less the jour- 
nal wear, and we have got our journals down now 
until there is only % in. of babbitt metal presenting 
itself to the journal, and that is the best that is made, 
aud costs about as much as bronze. We simply use 
that as a lubricant to assist the journal if there should 





Fig. 1. Daniels Steel Tie. 


be any tendency to heat, and we think, with the ex- 
perience we have had in the last two or three years iu 
the use of solid bearings, with this small strip of bab- 
bitt, that we have accomplished the object we started 
out for. 

President Waitt.—It might be interesting to figure out 
the comparative weight of a horizontal section of the 
bearing on our heavy passenger and freight engines, or 
passenger engines especially, going at a fast speed, as 
compared with the same on sleeping car journals, which 
are heavy, and see, if the weight per square inch does 
not vary very much, whether lt would not be cheaper 
and equally satisfactory to make the driving boxes of 
locomotives in a manuer very similar to that used for 
cars. If the weights do not vary very much, it seems 
as though a great deal of careful fitting, to fit exactly 
to the diameter of the journal in the tirst place, might 
possibly be avoided by boring the driving box to the 
proper diameter, but leaving the fitting to adjust itself 
through a very thin lining of lead or babbitt metal. 
That is merely a suggestion that occurs to me in con 
nection with these different opinions that have been ex- 
pressed to-day, and in view of the experience that Mr. 
Bissell and some of the other gentlemen have expressed 
with regard to heavy sleeping-car journals. 

Mr. Miller.—The roadbed has a great deal to do with 
the service of journals. I will guarantee that with soft 
metal on the Lake Shore, where the sand is rolling up 
from one end of the track to the other, journals would 
give out very quickly. On a rock ballast, or where there 
is freedom from that condition, I have no doubt that 
there would be a marked difference in the wear, 


THE DANIELS STEEL TIE. 

While steel ties are not likely to find any extensive 
application on steam railways in this country for 
some years to come, there appear to be reasons for 
their rapid adoption on street railways running 





Fig. 2. Street Railway Track with Daniels 
Steel Ties. 


through paved streets. Wooden ties in such cases 
are liable to very rapid rotting, and inspection or 
renewals of ties cannot be effected without tearing 
up. the paving. Steel ties make a much more sub- 
stantial and durable track, especially when laid upon 
or embedded in concrete, and we illustrate this week 
the Daniels tie, used in the Terre Haute electric 
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railway, the construction of which is described in 
another column. The ties have also been laid for a 
block at New Castle, Pa., and 200 are to be laid at 
Cincinnati. They are manufactured by the Daniels 
Steel Railway Tie Co., of Youngstown, O., of which 
Mr: Thomp Burton is President. 

The ties are corrugated plates, with bolted clamp 
fastenings, as shown in Fig. 1, while Fig. 2 shows 
a section of track laid with them, but before 
the clamps were bolted up For street rail 
way work ties 7 ft. long, 7 ins. wide, and weighing 
about 56 Ibs. are believed to meet all requirements 
and can be sold at 1 1-9 ets. per lb. at the works, 
or 70 cts. per tie, including the four bolts, nuts and 
clamps. They can be made of any desired length 
for use at turnouts and crossings. 


A fog signal device has been patented in England 
which includes a gong on the signal post, so that en- 
ginemen can tell when they are approaching a signal. 
It might be practicable to arrange it so as to ring to in- 
dicate whether the signal is at track clear or track 
blocked. 


Portable railways are used on a number of farms in 
France, and the French ‘Journal of Practical Agricul- 
ture’’ states that there is likely to be an important ex- 
tension of the system. It is pointed out that by these 
lines crops can be moved much more rapidly than by 
ordinary cartage; that the power required is much less; 
that asses or mules can thus do work for which horses 
or oxen would be required,or a steam motor can be em 
ployed; and that these lines can be laid through lands 
over which it would be too expensive to build roads. 
Steel instead of iron rails are recommended. A com- 
plete plant for about 1,660 ft. of line, six cars, crossings, 
switches, ete., can, it is claimed, be built for $400 to $500. 
Portable railways are also extensively used in the con- 
struction of public works and on large contracting un- 
dertakings. 





A combined trolley and gravity railway in Fairmount 
Park, Philadelphia, has been favorably considered by 
the Park Committee of Councils, and the Park Commis- 
sion is recommended to grant a license for the same 
The plan includes a line running around the boundary 
of the Park and crossing the Schuylkill on a bridge to 
be built for the purpose, near Laurel Hill Cemetery. 
The project is an old one and all now depends upon the 
action of the Park Commission. The street railway 
magnates of Philadelphia favor such a line, and the 
plea is advanced that in no other way can some of the 
most beautiful, but distant, parts of the Park be made 
accessible to the general public. On the other hand, 
strong objections are made to a trolley and also to the 
erection of any structure which may interfere with the 
natural landscape. 


The new hotel which is to be built in New York by 
John Jacob Astor will be the “largest and dnest in ex- 
istence,"’ says the manager of Mr. Astor's property 
It will adjoin the ‘Waldorf,’ built by Wm. Waldorf 
Astor, on Fifth Ave., and will have a front of i00 ft. 
and a depth of 350 ft. on 34th St. It is to be 20 
stories high and the estimated cost is about $8,000.000, 
The new hotel will be operated by Mr. Boldt, who now 
leases the ‘“‘Waldorf,’”’ and the opening day has been 
fixed for Nov. 1, 1897. 





The elevation of all railway tracks in Indianapolis is 
recommended by the commissioners appointed to re- 
port upon its feasibility, and the estimated cost is 
placed at $2,000,000. Solid walls of masonry are fa- 
vored, with earth filling between. Another proposition 
considered is to compel all railways to use one elevated 
east-and-west line through the city, diverging north er 
south after leaving the city. The commission Lelieves 
that the cost of elevating the tracks should be equally 
divided between the city and the companies. The city 
has the right to compel track elevation under ex sting 
law, and proposes to eliminate dangerous and niuinerous 
grade crossings. 








The deepening of the Sault Ste. Marie Canal, on the 
Canadian side, is to be proceeded with, under a new 
loan of $2,500,000 just secured in England by Mr. Geo. 
E. Foster, the Canadian Minister of Finance. 


Bids for preparing plans and specifications for a 
water-works system were received by Brightwood, Ind., 
a suburb eof Indfanapolis, on Oct. 26. There were 19 
bids received and the prices ranged from $150 to $550. 
A press report says: 

The committee decided not to accept the lower 
ones, fearing the quality of the service to be rendered, 
and finally narrowed the contract down to two of the 
bidders, whose figures were between $300 and $400. 
The committee will make the contract with the one 
who will agree to make a fixed charge for the sum 
total for his services, no matter what they may be, 
in preparing satisfactory plans. The committee wishes 
to avoid a bill for ‘“‘extras.’" 

— ,. 


The East River Co., incorporated in 1892 for the pur- 
pose of building two bridges across the East River, is 
showing some little signs of renewed life by appointing 
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a committee to decide upon the future action of the 
company. These bridges were designed to connect 
with the Brooklyn elevated railways, and cross the 
river at a height of 155 ft., landing in New York near 
Rivington St. It was proposed to cross over the Se¢ 
ond and Third Ave. elevated railways, and pass across 
the city, through Spring St.. to a connection with the 
Sixth and Ninth Ave. elevated lines, and on to Des 
brosses St. Ferry. The consent of the New York 
City Council was obtained, for this cross line, on 
March 22, 1898; provided that the rate of fare should 
not exceed 5 cts., and that property owners should 
acquiesce. The majority of the property holders have 
refused their consent, and a commission was appoint 
ed; but its report, favoring the construction of the 
bridge and cross-line, was not confirmed by the Court, 
and the Spring St. line was not approved of. An ap 
peal was taken to the Court of Appeals; but the de 
cision was that this Court had no jurisdiction. The 
committee now appointed is to consider what is best 
to be done under this condition of affairs; but Mr. 
Uhiman, the chairman, says that it is not likely that 
any definite results will be arrived at for some time to 
comie, 


A company is being organized in Baltimore, Md., says 
the “American” of that city, to build a dam across the 
Susquehanna River, at Conowingo, and by the water 
power developed create and transmit electric power to 
Baltimore and other places Conowingo is 35 miles 
from Baltimore, and it is claimed that a fall of about 
45 ft. can be secured. As yet the scheme is simply on 
paper, and the estimates point to an expenditure of 
several millions before any power can be secured 


Hoffman Island, the quarantine station in New York 
harbor, is to be enlarged to the extent of six acres by 
pumping dredges. Wooden cribs filled with stone will 
define the new boundaries of the island, and inside this 
enclosure sand will be discharged by means of rotary 
pump dredges delivering their sand and water ; 
pipes supported on pontoons. The New York legisla 
ture has appropriated $160,000 for this enlargement, 
and the work has begun. 


through 


Gas from coke ovens is to be utilized as fuel under 
boilers at the Bessemer, Ala., pipe foundry of the 
Howard-Harrison lron Co., according to report. It is 
the company’s intention to erect 100 coke ovens to 
manufacture its own fuel for use in the cupolas, and 
the gas from these ovens is to be used as boiler fuel 
and to bake the cores in the drying ovens. The sur 
plus coke will be sold. 


A large structural steel plant is to be erected near 
Buffalo, N. Y., according to press reports, by the 
American Structural Steel Co., of Pittsburg, Pa., a cor 
poration which was organized Feb. 3, 1804, by Messrs. 
H. Sellers McKee, Mark M. Watson, E. M. Butz and 
others, of Pittsburg. The company is to manufacture 
a new steel column, designed and patented by Mr 
Butz, of H section. These columns are to be rolled in 
one piece directly from the ingot by special machinery 
The company is said to have contracted for a site for 
its works between the cities of Buffalo and Tonawanda, 
agreeing to begin work on the construction of its plant 
by Jan. 1. 





Aluminum is not well adapted to naval use, where 
corrosion may take place, according to recent experi- 
ments of the Navy Department. Two 1-16-in. plates, 
one pure ¢luminum and one alloyed with uickel, were 
immersed in salt water for three months at the Nor 
folk navy yard; when removed, both plates were in 
bad condition. Both had a heavy crop of barnacies 
on them, and the heaviest growth was on the pure 
aluninnm. The pure metal was badly pitted, and the 
alloyed plate nearly as much so. for use in the hulls 
of torpedo launches, however, it is thought that as 
these boats are seldom in the water for a long time, 
being usually carried on board the battleship, the 
greater lightness and consequent increased facility in 
handling them will ultimately bring about the use of 
aluminum in their construction. 


A new type of disappearing gun carriage has beep 
invented by Col. 8S. M. Mansfield, Corps of Engineers, 
U. S. A. The design is novel and simple and appears 
to possess great merits, and it would be much less 
costly than other carriages of a similar type. It em 
braces an upper and lower carriage, with intermediate 
guide rails and a counterpoise. There are no recoil 
cylinders. The gun, when in the loading position, is 
held by a clutch, and on the release of this clutch the 
counterpoise descends into a wall, just under the for- 
ward pivot, and hauls the upper carriage into the fir 
ing position, by rollers running on the guide rails. 
The gun is sent down the rails by the recoil with 
sliding friction, by an ingenious arrangement; and) 
striking buffers at the end of its path, it is auto 
matically locked again in the loading position. The 
gun is trained and elevated while in the loading po- 
sition below the parapet, and is easily worked by a 
small crew. The parts are simple and strong, and 
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delicate machinery has been avoided in the construc- 
tion. For a 10-in. gun the estimated cost of such a 
earriage is less than $25,000, as compared with $35,- 
000 to $50,000 for carriages of the types at present 
in use 


—Ke—X—all_— 

The Denver Union Water Co. has been incorporated 
and effects a consolidation of the two rival companies 
at Denver, Colo., which carried on a bitter war of 
rates for a number of months. The capital stock of the 
new company is $7,500,000 and it succeeds eight separate 
companies which have in the past played a part in the 
water supply of Denver and surrounding towns, but all 
these companies, except the Citizens’ Water Co., were 
under the control of the American Water-Works Co. 


The International Geodetic Association held its an- 
nual congress lately at Innsbruck, in the Tyrol. The 
congress was especially interested in discussing the 
study of small displacements of the earth's axis, a 
movement suspected for some years, but now fixed be- 
yond doubt. Mr. Van de Sande-Bakhuysen, de‘egate 
from the Netherlands, showed that these displacements 
presented a curious relation to the variations in the 
mean sea level on the coasts of Holland. The congress 
recommended the founding of national observatories 
fitted with Instruments especially adapted for observ- 
ing these movements. The next congress will be held 
in Berlin, in 1895. 





PERSONALS. 
Mr. €. S. Shannon, General Manager of the New Or- 
leans & Northern Ry., has tendered his resignation. 


Mr. ©. A. Moreno has been appointed Roadmaster of 
the Vicksburg Division of the Yazoo & Mississippi Val- 
ley R. R., viee Mr. J. C. Hutchins, resigned. 

Mr. H. FE. Burt has been appointed General Superin- 
tendent of the Minnesota & Wisconsin Ry., vice Mr. 
James Monogue, with headquarters at Spring Valley, 
Wis. 

Mr. G. R. Mathews has been appointed General Su- 
perintendent of the Buffalo, Rochester & Pittsburg 
R. R., of which he has been Acting General Superin- 
tendent for several months. 

Mr. George BE. Dawson has been appointed Attorney 
for the Sanitary District of Chicago, vice Mr. Orrin 
N. Carter, resigned. Mr. Charles C. Pickett has been 
appointed assistant to Mr. Dawson. 


Prof. S. F. Emmons, of the United States Geological 
Survey, will have general charge of the geological work 
to be carried on In the Rocky Mountain region. He is 
at present In Leadville, Colo., on special duty. 


Mr. George L. Bradbury, General Manager of the 
Lake Erle & Western R. R., has been elected Vice- 
President of the Cincinnati, Jackson & Mackinaw R. 
R., and will have charge of the operation of the road. 


Mr. W. N. Bannard, Superintendent of the Altoona 
Division of the Pennsylvania R. R., has been appointed 
Division Superintendent of the Buffalo Division of the 
New York Central R. R., with headquarters at Buffalo, 
N.S 

Mr. M. L.. Byers, Engineer of Maintenance of Way of 
the Indianapolis Division of the Pittsburg, Cincinnati, 
Chicago & St. Louis Ry., has been transferred to the 
Chicago Division, and Mr. W. C. Loree will return to 
the Indianapolis Division. 


Mr. John Pownall, Assoc. M. Inst. ©. E., Principal 
Assistant Engineer of Potter & Folwell, civil and sani- 
tary engineers, New York, sailed on the “‘Etruria,’’ Noy. 
11, for Engiand, to examine and report upon Buropean 
practice in refuse destruction. 

Mr. Charles H. Schlacks, Superintendent of Machin- 
ery of the Denver & Rio Grande R. R., has been ap- 
pointed Assistant General Manager. He was Superin- 
tendent of Machinery on the Illinois Central R. R. for 
ten, years, resigning early in 1893. 

Mr. W. 8. Morris, Superintendent of Motive Power of 
the Chesapeake & Ohio Ry., kas been elected Presi- 
dent of the Central Railroad Association of Cincinnati, 
an association of the officers of the operating depart- 
ments of the railways entering that city. 

Mr. H. B. Potter, who was at one time Engineer of 
Maintenance of Way for the Troy & Greenfield R. R. 
and Hoosac Tunnel, and more recently with the Ram- 
apo Iron Works, has accepted a position with the 
Wharton Railroad Switch Co., of Philadelphia, Pa., as 
general representative. 

Mr. Charles A. McAlpine, Superintendent of the 
Northern Division of the Old Colony system of the 
New York, New Haven & Hartford R. R., has been 
appointed Superintendent of the Providence Division, 
with headquarters at Boston, vice Mr. I. N. Marshall, 
who is transferred to the Northern Division on account 
of ilt health. 


Mr. Andrew De Graff, a well-known railway con- 
tractor, died at St. Paul, Minn., Nov. 7, at the age of 
88. He was born at Amsterdam, N. Y., in 1811. His 
first work on ratlway constraction was done on the 


Utica & Schenectady Ry., now a part of the New York 
Central, and he was next engaged on the Norwich & 
Worcester, Auburn & Rochester, Attica & Buffalo 
and Buffalo & Batavia railways. He then removed to 
Sandusky, O., and later to Dayton, O., and in the 
years from 1843 to 1857 was engaged in the construc- 
tion of many different Ohio railways. He then trans- 
ferred his field of work to the Northwest, and built 
many lines, in Wisconsin, Minnesota and Dakota. 


NEW PUBLICATIONS. 


WAYS AND WORKS IN INDIA. Being an account of 
Public Works in that country from the earliest times 
up to the present day. By G. W. Macgeorge, M. I. 
C. E., late Officiating Consulting Engineer to the 
Government of India for Railways. London: Archi- 
bald Constable & Co., publishers to the India Office. 
S8vo; cloth; pp. 565; many illustrations and maps; 
16 shillings ($4.00). 


This is an interesting work upon subjects little known 
in the United States. Under the head of public works, 
ancient and modern, the author includes a general de- 
scription of the Indian trigonometrical survey, roads, 
irrigation works, railways, water supply for towns, the 
electric telegtaph and sea and harbor works. India, on 
March 31, 1892, had in operation 17,564 miles of ral!- 
way, of which the government owned about 14,000 
miles and had contributed 1583 out of the 227 millions 
sterling expended in the construction of these roads. 
The result to the state on the operation of Indian rail- 
ways was a net profit of about $950,000 in 1891-92, ex- 
cluding the interest on 1,697 miles of railway then under 
construction. This $950,000, it should be clearly under- 
stood, is the actual net profit to the government. When 
it is said that the government has futnished £153,000.- 
000 of the capital invested in Indian railways, what is 
really meant is that the interest on bonds to this 
amount has been guaranteed by the government, and 
the profit above noted is what remains after all ex- 
penses of operation and maintenance, and the interest 
on all the capital invested in the lines has been paid. 
It is highly interesting to note that the operating ex- 
penses of Indian railways average only 47% of the 
gross earnings, against some 70%4% in this country. The 
lower rate is due to the enormous difference in the 
wages of labor. The first railway in India was opened 
to traffic on April 16, 1853, and included the 20 miles of 
track connecting Bombay and Tarmah. The author 
goes into the detail of the foundation and construction 
of the various systems now connecting Bombay and 
Yalcutta, on the east and west line, and extending 
north and south from the extreme southern point of 
India to the gateway to Afghanistan, on the north. 
Engravings of prominent railway bridges and of the 
Khojak tunnel and ifs approaches show some of the 
structural difficulties overcome by the Indian engineers, 
by methods explained in the text. 

The highways of India received little attention from 
the English government until within comparatively re- 
cent years. The first improvement of this kind was the 
somewhat celebrated “Grand Trunk Road,” extending 
from Calcutta to Peshawur, a distance of 1,500 miles. 
Warren Hastings, in 1772, is said to have made a be- 
ginning on this military highway; but the most of it 
was built in 1830-35, and in 1855 the road was finished 
to a point 75 miles north of Delhi, or 1,000 miles from 
Caleutta. This road is now an embanked, thoroughly 
drained, well metalled highway, 40 ft. wide, perma- 
nently bridged throughout. Its cost is unknown, as 
much of it was built by convict, or famine-relief labor. 
Other road systems are fully described, together with 
the bridges and other public works upon them. 

Irrigation works naturally take up much space, as it 
is estimated that these works have increased the pro- 
duction of rice, the chief food supply of India, as much 
as 40%. In the Madras Presidency, irrigation increases 
the product from four to ten-fold, according to the 
crop, and irrigated land brings from twelve to fifteen 
times the rental of unirrigated land. Irrigation itself 
antedates written history in India, and in the rainless 
regions of the Indus basin many of these early canals 
are still to be met with, ranging from 10 to 300 ft. 
in width and from 3 to 10 ft. in depth, and in all 
lengths up to 70 miles. The Kaveri Delta dam, 1,080 
ft. long and 40 ft. wide and made of rough stone, was 
constructed over 1,600 years ago, and was the founda- 
tion of the great Delta systein of irrigation since car- 
ried out by the British. In svuthern India “tank stor- 
age’’ of water was the favorite method adopted by the 
natives; and in Madras there are said to be 43,000 of 
these native tanks, some of fabulous antiquity, with 
30,000 miles of embankment. Some of these tanks ere 
of enormous size, like the Ponairy tank in Trichin- 
opoli, which has an earthern embankment 30 miles 
long, enclosing an area of between 60 and 80 sq. miles. 
The Cummun tank, in the district of Guntoor, is formed 
by closing a gorge, 300 ft. wide, by an earthern embank- 
ment over 100 ft. high; the slopes being 2 to 1, with 
the inner slope carefully covered with large stones. On 
the ,River Lokani is another earthern bank, 117 ft. 
high, 200 ft. wide, with a base of 400 ft. on the axis 
of the gorge. The Nuggar tank, in Mysore, has an em- 
bankment 1,000 ft. long and about 85 ft. high and is 





600 ft. wide at the base. Many of these tanks, or stor- 
age reservoirs, are in a chain, or series. so arranged 
that the overflow from the highest reservoir fills the 
next, and so on to the lowest. The first irrigation 
work performed under English rule was the restoration, 
in 1817, of Shah Jehan’s Delhi branch-canal, originally 
built in 1626. Since that time canal work has been 
going on continually, especially in the Punjab, where, 
up to 1890-91, the English government had expended 
£6,435,818 in canals, in addition to £1,402,450 contrib- 
uted by native states. At that date there were 4.058 
miles of main and branch canals, with 7,545 iniles of 
distributing channels. Of this system 432 miles are 
available for navigation. The perennial canals irri- 
gated an area of 2,601 sq. miles, and the inundating 
canals irrigated 1,840 sq. miles, or 4,441 Sq. miles in 
all. The estimated value of crops raised in this dis- 
trict in 1890-91 was £8,815,777; and on the seven large 

“productive” works built by the government the per- 

centage of revenue to capital outlay was 5.91%. 

The Ganges Canal, one of the largest works of the 
kind in existence, was commenced in 1836 and com. 
pleted in 1854. With its many branches, it ex- 
tends down the valley of the Ganges from the foot of 
the Himalayan Mountains to Cawnpore and Hamir- 
pore, a total air-line distance of about 350 miles, and 
covering a width of 70 miles on the west side ¢f the 
Ganges. Up to 1890 the English government had con 
structed, in the Northwest Provinces, 1,465 miles of 
main canal and branches, of which 535 miles are navi- 
gable, and 6,646 miles of distributing channels, irri- 
gating 3,125 sq. miles of land. The capital cost of this 
work was £8,059,300 to the date given, and the profit 
was 4.58% upon this capital cost. In the Madras Presi- 
dency, up to 1891, there were 3,089 miles of main and 
branch canals, and 6,627 miles of distributing channels, 
with 1,275 miles of navigable canals. The area irri- 
gated is 5,514,184 acres, or 8,615 sq. miles, and the 
capital outlay by the British government was over 
6% millions sterling, yielding a net revenue of £751,000. 
The Bombay Presidency has only 606 miles of main 
and branch canals, with 564 miles of distributing chan- 
nels, irrigating about 34% sq. miles of territory. The 
government outlay on this work was, to 1891, £2,465,- 
024, and the net revenue was 2.2% on this cost. In 
the whole of India about 16,000 miles of main and 
branch canals have been built by the English govern- 
ment, of which 2,882 miles are navigable. There are 
over 23,500 miles of distributing channels, which irri- 
gate nearly 13,000,000 acres, or about 20,000 sq. miles of 
territory. The annual value of irrigated crops, ex- 
cluding Scinde, is neariy 30 millions sterling, and the 
capital cost of the work on all classes of Indian canals 
is but little above this sum. The net revenue annually 
earned is nearly 1% millions ‘sterling, or about 514° 
on the capital cost, leaving an annual surplus above 
interest charges of over £725,000. 

The first public water supply in India was that 
built for Bombay in 1857-58, and consisted of the con- 
struction of the Vehar storage reservoir, covering 1,394 
acres, and located 180 ft. above the general level of the 
city. With an annual rainfall of 124 ins. it was not 
difficult to fill this reservoir. Other chief water sup- 
plies are described in this work at considerable length 
in order of date of constructing. The inland telegraph 
lines opened in India, in 1892, aggregated 36,625 miles 
in length, and cost £5,218,625. There were then 3,246 
telegraph offices of all kinds. Sea and harbor works 
in India, form the final chapter to this work, but lack 
of space prevents any extended mention, though the 
detail is interesting. The book is somewhat unneces- 
sarily padded out by chapters on the general history 
and construction of railways, etc., which are not ex- 
actly pertinent to the subject stated in the title. An 
appendix contains much tabular information relating to 
Indian railways and canals. 

STATE BOARD OF HEALTH OF MASSACHUSETTS. 
—Report for the year ending Sept. 30, 1893. Sam- 
uel W. Abbott, M. D., Secretary; F. P. Stearns, M. 
Am. Soc. C. E., Engineer. 8vo.; pp. lix., 812; il- 


lustrations and many tables. Boston: Published by 
the Board. 


This is the 25th annual report of the Board, and sets 
forth in detail the sixth year’s work of the Lawrence 
ixperiment Station, which has now a world-wide fame 
for its important investigations in water and sewage 
purification. Aside from the account of the work just 
mentioned, written by Mr. Geo. W. Fuller, Biologist in 
charge of the station, the report contains the usual ad- 
vice to cities and towns on the subject of water supply 
and sewerage, nearly 300 pages of results of chemical 
and biological examinations of river waters, statistics 
and other matter relating to the public health, and the 
following papers: “On the Amount and Character of 
Organic Matter in Soils, and its Bearing on the Stor- 
age of Water in Reservoirs,” by Thos. M. Drown, 
Chemist of the Board; “The Filter of the Water Supply 
of the City of Lawrence and its Results,” by Hiram F. 
Mills, C. E., Member of the Board; “Sewage Purifica- 


tion of Cities and Towns in Massachusetts;'" “Chemical. 
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position, Chicago, 1893,’’ by Allen Hazen, Chemist De- 
partment of Water Supply, Sewage and Fire Protec 
tion. The water and sewage purification plants at 
Lawrence and the World's Columbian Exposition, re- 
spectively, were each described and fully illustrated in 
our issue of Aug. 3, 1893. Mr. Mills’ paper on the 
Lawrence filters is practically identical with one pre 
sented by him before the New England Water-Works 
Association last June, and briefly abstracted in our 
issue of June 21. Pro. Drown’s paper is given nearly 
in full elsewhere in this issue, and further reference 
to some of the contents of this valuable report will be 
made in later issues. 
VIRTUAL LENGTHS RELATIVE TO SPEEDS ON 
RAILWAYS.—By L. de Busschere, Engineer-in 


Chief, Belgian State Railways. Published by the 
Author, Brussels. Svo; paper; pp. 82. 


In this book the author discusses the question of the 
virtual lengths of a train’s run, as affected by its speed. 
rhus, if a railway management decides to shorten 
the time between certain stations, the actual speeds 
run will be much greater than the average speed, ow 
ing to conditions of grade and traffic, for on ascending 
vrades the speed will not be much accelerated beyond 
that of the trains running on the slower schedule, the 
shortening of time being effected by higher speeds on 
the level and on down grades. To ascertain exactly 
what can be gained in time over the old schedule, it is 
necessary to calculate at what effective speeds the en 
zines can haul the required train loads on the various 
vrades of the line, and then to see if the train can 
run in accordance with these results under the short- 
ened schedule. The question is gone into very fully 
and partieulars are given of the methods of solution 
adopted by Von Borries, Leitzman and Halfmann, to- 
gether with instances of its practical application 
Thus. on the line between Brussels and Namur the 
virtual length in one direction is 2 9 meters, and in 
the other direction 20,847 meters. The length of the 
trip is 1724 minutes in the first case, and 12 8-9 min 
utes in the other, or 19 and 17 minutes respectively, 
including the time consumed in starting and stopping. 
The influences of grades and curves on speed, and the 
influence of speed on the working of the engines. as 
well as the train resistances, are discussed. 
OENTRAL STATION BOOKKERPING AND SUG 

GESTED FORMS. With an appendix for Street 
Railways. By Horatio A. Foster, M. Am. Inst. F. 
E.. New York: The W. J. Johnson Co.. Ltd. Svo; 
cloth; pp. 139: 75 forms and diagrams. $2.50, 

In this work the author endeavors to present a classi- 
fication of accounts and a system of reports for central 
electric light and power stations, with a view to keep- 
ing the management posted as to the full detail of 
the business of distributing electric current. While 
most of the large low-tension st»tions now keep quite 
accurate records of the details of distribution, little is 
done in this direction in high-tension stations, and in 
small stations usually no account 's kept at all. It 
is not necessary to point out the business importance 
of being able to study the detail of operation and man- 
agement, especially when there is any close competi- 
tion. With the object of aiding in a systematic organ- 
‘zation of stations, records and accounts, this book is 
written. It relates to the staff organization, classifica- 
tion of reports and accounts, with sample forms for 
each department, and the general conduct of business. 
The forms are based upon a close study of several hun- 
dred in practical use, and it is believed that they em- 
body the best features of these forms. The appendix 
applies, in a similar way, to the organization and man- 
agement of electric street railways. 

REPORT OF THE VERMONT HIGHWAY COMMIS- 
SION, 1894. Published by the Commission, Bur- 
lington, Vt. Svo; pp. 111; illustrated 

This is the report of the commission appointed in 
1892 to make an examination of and report upon the 
highway system of the state, and is stated to be only 
a preliminary statement of the situation or a first step 
towards improvement, as the lack of funds has pre- 
vented the commission from undertaking investigations 
which it considers highly important to the solution of 
the highway problem. The plan described for the 
county organization of road commissioners has already 
been suecessfully carried out in several cases. The 
availability of local material for road construction is 
considered; wide tires are advocated, and highway legis- 
lation is discussed, while one chapter is devoted to 
practical notes on road construction. In the appen- 
dices Mr. W. S. Bacot, M. Am. Soc. C. E., describes 
the new system of street improvements carried out by 
him at Burlington. One appendix is devoted to road ma- 
chinery. The illustrations include cuts of machinery 
and road details, and half-tones of improved and unim- 
proved roads. 

ACCURATE TABLES OF DIAMETER. AREAS. 
WEIGHTS, ETC., OF COLD-DRAWN SEAMLESS 
STEEL TUBING.—Calecnlated and published by O. 


J. Edwards, Ellwood City, Pa. 12mo; paper; 10 
Pp. of tables; 50 cts. 


These tables give the external and internal diame*ers 
and areas of the several sizes, the areas of cross-sec- 


tion of metal, and the weight in pounds per inch and 
per foot of length. 
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TRADE PUBLICATIONS. 


INTERLOCKING AND BLOCK SIGNAL APPARA 
TUS.—The Jehnson Railroad Signal Co., Rabwey 
N. J. l2mo; cloth; pp. 241; illustrated. 

This is a hardsome nnd comprehensive referen e 
book.of parts in connection with interlocking and block 
signaling, intended especially for the use of railway 
nen who find it necessary to refer in detail to t! 
sicral work under théir supervision. When the ; 
are filled in on the columns provided for that purpose 
it will serve also as a price list for the use of 
chasing agents. All the various parts and small de 
tvils are clearly illustrated and lettered, so as to 
facilitate the crdering of any parts. There 


i“ 


rice 


ait ais 
lalf-tone illustrations of several specialties, including 
compensators, scotch blocks, rod carriers, dwarf 
nals and indicators, and the Webb & Thompson train 


staff instruments (Eug. News, Jan. 18) for single-track 


Siz 


working, now in use on a part of the Chicage, Mil 
waukee & St. Paul Ry. The Johnsen interlocking ma 
chine is deseribed and illustrated, together with com 
plete sets of semaphore signal fittings. The 
peny informs us that it expects shortly to 


com 
issue a 
similar catalogue of parts of electrical apparatus used 
in interlocking and block signaling, and also a 
sxeneral catalogue having reference more 


new 
especially 
to the general principles of railway signaling, and 
showing by diagram and explanation what it 
siders the best practice In connection with the 
branches of the art 


con 
various 


INTBRLOCKING AND SIGNAL PLANT. National 
Switch & Signal Co., Easton, Pa. 4to; leather; pp 
154: illustrated. 

This is a very handsome and elaborate reference 
ettalogue, giving detailed plans, illustrations and de 
scriptive list of interlocking and signaling apmaratus 
manufactured by this company, many of whose special 
ties have been illustrated and deseribed in our columns. 
The illustrations are half-tones and working plans show- 
ng detai's of construction. In addition to descriptions 
of the several parts of the apparatus and connec- 
tions, there are shown standard signals with wood 
and iron straight and bracket poles and from one to four 
irms, dwarf signals, three-position signals, the National 
torpedo signal, combined switch and signal stand with 
one lever, electric and mechanical slot devices, com 
pensators, standard patterns of signal tower, automatic 
b'ock signal, and other apparatus. The book is hand 
somely printed, and has a good general index. It is 
an excellent example of the modern tendency to com- 
plete and elaborate trade catalogues. which are valu 
able additions to technical literature. 

COAL MINING MACHINES AND AIR COMPRES- 
SORS. Catalogue No. 50 of the Ingersoll-Sergeant 
Drill Co., New York city. 

From the advance sheets of this catalogue, just re 
ceived, it is evident that it will be a useful and inter 
esting one to coal miners. Coal-cutters are illustrated 
working under various conditions and their operation 
is fully described. The cost of cutting is stated in de 
tail and an estimate is included covering a complete 
plant for underground cutting and drilling. Consider- 
able space is devoted to showing, by detailed figures 
of cost and output the saving effected by coal-cutting 
machinery. A net saving of 10 cts. per ton is claimed 
as compared with hand-labor. The catalogue is in 
tended exclusively for the coal mining industry. It 
will be ready for distribution in a few weeks. 


SOCIETY PROCEEDINGS. 


OBNTRAL RAILWAY CLUB.—The conmittee ap 
pointed to make a report on “Freight Car Door Fix- 
tures”’ at the next meeting, in January, 1895, announces 
that it will be glad to receive from railway_ men, or 
others, any information or suggestions in reference to 
this subject, which may be addressed to Mr. John D 
Mecliwain, care the Union Car Co., Depew, N. Y. 

NEW YORK RAILROAD: CLUB.—The meeting of 
the current week will be held on Friday evening, Nov. 
16, instead of Thursday evening. Mr. R. A. Parke will 
read a paper entitled “Economy in Compressed Air 
Transmission for Commercial Purposes and for Air 
Brake Purposes.” This being the annial meeting, re- 
ports of officers will be presented, and the annual elec- 
tion of officers will take place. 

PNGINBERS’ CLUB OF ST. LOUIS.—At the meeting 
on Nov. 7 Mr. Edward Filad introduced the following 
resolution, which was adopted: 


Resolved, That a committee of ten be appointed by 
the chair to report to the c.ub a schedule of the cus 
tomary charges made by engineers for services ren- 
dered either for consultat om or expert work, reports, 
plans and specifications. et or for services by the 
month or year, with a view ‘to establishing a record of 
the usual and limiting charges customary, rather than a 
proper schedule of charges. 

Prof. H. A. Wheeler then read a paper on “The Merz 
Process of Handling Garbage at the South St. Louis 
Works.” The works were fully described mn Engineer- 


ing News of Nov. 1. Wm. H. Bryan, Secy. 


WBSTBPEN SOCIETY OF ENGINEERS.—The regular 
monthly meeting of the society was held at the Grand 


LO7 


Pacitie Hotel Nov. 7. The greater part of the session 
was taken up with the transaction of routine business 


inl the discussion of the proposed withdrawal of the 
sip y from the Association of Engineering Societies 
A pap entitled. “Refrigeration by Carbon Diax}te 


was read by Mr. E. F. Osborne, apd was followed by 





in oral desé¢ription of struction and operation of * 
iparatus designed by rv for producing 
irbon dioxide and transferring it for refrigerating and 
ireprotection purposes from a central station to the 
different) consumers the paper was illustrated by 
stereopticon views of the Various apparatus 
CIVIL ENGINERRS' SOCIETY OF ST. PAU \ 


meeting on Nov. 5 ie subj of “Ty 
Curves,”” introduced at the las 


iia) ton 


ix, Was continued 
y the reading of several letters from engineers in va 

is parts of the country, and an urs general dis 
cussion followed, the subs ice Of Which will be prepared 
t publication. At the request of President Wilson. Prof 
W. R. Hoag outlined the present relations between the 
Minnesota State University, the U. S. Coast and Geod tie 
Survey and the U. S. Geological Survey. touching the 
Geologica ind Topographical survey of the stat 
Peuding an adjustment in December next of rather an 
tnsetiled “— of affairs in this matter, of interest to 
ehgibecrs and citizens generally, a committee consis ing 

Messrs, tt eae Woodman and Stevens was ip 
points | to investigate the facts in detail and report at 
t next meeting C. L. Annan, Secy 


ENGINEERS’ CLUB OF PHILADELPHIA 


| At the 
meeting of Nov. 3, 0S members and Visitors were pres 


ent. Dr. Henry Leffman presented a paper upon “The 
Filtration of Public Water Supplies und after de 
scribing the various systems of filtration. practically 


recommended simple sand filtration as entirely satis 


factory, and especially adapted to the 


needs of large 
cities taking water 


from a populated watershed. Dr 
Albert R. Leeds sa. that Philadelphia was a typhoid 
city, while London was a cholera eily Under the net 
of Parliament of 1850 the seven water companies of 
London are compelled to filter their wate r; and at the 
present time, while the water of the upper Thames is 
recelying more sewage than the Schuylkill, filtration 
takes care of it, and London now is having the lowest 
typhoid rate of any large city. Dr. Leeds ¢laimed that 
bacteria could not be removed by ordinary filters, and 


he practically approved of chemicals or niechanic al fil 
ters. Remarks were also made 
Cummings, Christi 


George 


by Messrs. ‘Trautwine 
Webb, Moore and Furber. 
I. Gwilliam, Secretary, pro tem 





COMING TECHNICAL MEETINGS. 


SOCIETY NAVAL ARCHITECTS & MARINE 
Sev. 15 und 16. Annual Couvention 
Secy., W. L. Capps, U. 3S. N., 

NEW YORK KAILKUAD CLUL. 
Nov. 16. “‘Compressed Air for 


ENGINEERS 


in New _ cit 
Washington, D. . 


; Commercial and A trak 
Purposes, R. A. Parke Secy., John A. Hill Ai ta 
Court, N. Y¥. City , 

FRANKLIN INSTIL( LE, PHILADELPHIA. 

Nov 16 ‘Investigations in Bacteriolog y, Ly M V 


Ball. Secy., W HH. Wahl. 
ENGINEEKS' CLUB UF V’HILADELPHIA. 

ov. 17. Secy., L. F. Rondinella, 1122 Girard St 
ENGINEERS’ CLUB OF MINNEAPOLIS. 

Nov. 19. Secy., E. Nexsen, Kasota Block. 
WESTERN KAILWAY CLUB. 

Nov. 20. Secy., W. D. Grosman, Rookery Building 
CULUMBIAN ENGINEERING SOCIETY. 

Noy. 2U. Secy., fF. W. Hart, Washington, D. C. 
ASSOCIATION OF ENGINEERS OF VIRGINIA, 

Nov. 21. Secy., J. H. Pileher, Roanoke, Va. 
BOSTON SOCIETY OF CIVIL ENGINEERS 

Nov. 21. Secy., S. E. Tiukham, 36 Bromfield St. 
; EERS’ CLUB OF ST. LOUIS. 

Nov. 21. Report on ‘“‘Smoke Prevention.” Secy., W. H 
Bryan, Turner Block. 
\Miekte AN SOCIETY OF CIVIL ENGINEERS 





Nov. 21. ‘‘Storage Reservoirs on the Nile,"" Cope White 
house. Secy., Francis Collingwood, 2 E. 234 St., 
N. ¥. 


CANADIAN SOC IETY OF CIVIL ENGINEERS. 
Nov. 22. Secy., C. H. MeLeod, 112 Mansfield St., Montreal 
ENGINEERS’ CLUB OF INDIANAPOLIS. 
Nov. 24. Secy., C. C. Brown. 
DENVE R SOCIETY OF CIVIL ENGINEERS. 
Nov. 27. & . F. Ed. King, 36 Jacobson Block. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Sen 3 to 7. Secy , F. R. Hutton, 12 W. 31st St., New 


¢ IVIL ENGINEERS’ SOCIETY OF ST. PAUL. 

Dee. 8. Secy., L. Annan, City Engineer's Office. 
WESTERN SOCIETY OF ENGINEERS. 

Dec. 5. Secy., Thomas Appleton, Lakeside Bldg., Chicago 
TECHNICAL SOCIETY OF THE PACIFIC COAST. 

Dec. 7. Secy., O. Von Geldern, 719 Market St., San Fran- 

cisco. 

MONTANA SOCIETY OF CIVIL ENGINEERS. 

Dec. 8 Secy., G. O. Foss, Helena, Mont. 

WISCONSIN POLYTECHNIC SOCIEBLY 

Dec. 10. Secy., Geo. G. Mason, 144 8th St., Milwaike 
ENGINEERS’ CLUB OF KANSAS CITY. 

Dec. 10. Secy., F. W Tuttio, Baird Building 
CIVIL ENGINEERS CLUB OF CLEVELAND 

Dec. 11. Seey., F. ©. Osborn, 721 Hickox Building 
NORTHWESTE iN SOCIETY OF ENGINEERS 

Dec. 11. Secy., D. W. MeNorris, Burke Building, Seattir 

Wash 

NORTHWESTERN RAILWAY CLUB. 

Dec. 11. Secy., W. D. Crosman, Ryan Hotel, St. Panui 
NEW ENGLAND a? ROAD CLUB. 














Dec. 12. Secy., M. Curtis, P. O. Box, 1576, Boston, 
Mass 

BRGIEERINS ASSOCIATION OF THE SOUTH. 

Dec. Secy., Hunter McDonald, Nashville, Tenn 


EROINEE: Rs & ARCHITECTS’ CLUB OF LOUISVILLE 
Dee. 13. Secy., G. W. Shaw, Norton Bullding. , 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 
Tee. 14. Secy., D. W. Meeker, St. Par., Minn. 
ENGINEFRS’ SOCIETY OF WESTERN PRENNSYLVANTA 
Dec. 20. Secy., D. Carhart, Carnegie Library Building, 
Allegheny 
ENG INFERS" CLUB OF CINCINNATI. 
Dee. 20. Secy., J. F. Wilson, 24 W. 4th St ‘ 
SOUTHERN AND SOUTH WESTERN RAILWAY CLUB 
Dec. 20. Atlanta, Ga., Secy., F. A. Charpiot, Macon, Ga. 
CENTRAL RAILWAY CLUB. 
Jan. 13. Secy., 8. Spear, East Buffalo Iron Works, 
Buffalo, N. ¥. 
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The compensation, or lack of compensation, of 
the engineer appears to be an increasingly frequent 
subject of discussion by engineering societies. As 
reported in another column, the Engineers’ Club of 
St. Louis is to have a schedule of customary charges 
for engineers’ services. prepared by a committee of 
the club. The Canadian Society of Civil Engineers, 
at its meeting on Nov. 8, discussed the adoption of 
the following resolution: 


Whereas it is becoming the custom of certain small 
municipalities in Quebec and Ontario to seek gratuitous 
professional advice by asking engineers to submit 
— and estimates without compensation, this meet- 
ng records its disapproval of members acting on such 
proposals as being unprofessional and against the in- 
terests of the society, engineers and the public at 
large. 

The architects have done more, or at least at- 
tempted to do more, than any branch of the engi- 
neering profession in the way of fixing charges for 
services; but they appear not to be satisfied with 
what they have already accomplished. At a recent 
architectural meeting the project was broached that 
the practice of architecture should be controlled by 
law, and no one should be allowed to practice as an 
architect without obtaining a diploma for com- 
petency and artistic ability. Strange as it may 
seem, this proposal is said to have been approved 
by a considerable number of prominent architects. 

- te 

The “Junior” grade of membership appears to be 
growing rapidly in favor in the Society of Mechani- 
eal Engineers. The quarterly ballot list of appli- 
eants for membership in that society shows the 
names of 26 applicants for full membership, and 22 
applicants for membership in the junior grade. 
This is the largest proportion of applicants for 
membership in the lower grade that we remember 
to have seen among ballot lists, either in this society 
or in the Civil Engineers. According to the latest 
catalogues there are 242 juniors in the Mechanical 
- Engineers and 255 in the Civil Engineers. The 
total membersrhip in all grades in the Mechanical 
Engineers is 1,662 and 1,701 in the Civil Engineers. 
Thus the proportion of juniors is almost identical 
in the two societies. Of course the transfer of 
juniors to higher grades will always tend to keep 
down the numbers in this grade; but the indications 
are that the present proportion of juniors is likely to 
considerably increase in the future as the advan- 
tages of membership in this grade become better 
known to the younger members of the profession. 


We noted in our issue of Oct. 18 the change of the 
Piedmont Consolidated Cable Ry. of San ‘Francisco 
from a cable system to an electric system. ‘lhe line 
has been in a receiver’s hands for some time, and the 
bondholders petitioned the Court to permit the re- 
ceiver to equip the line for electric traction, claiming 
that the change would save $7,000 per annum in 
operating expenses. An instance of a similar sort is 
now reported from Baltimore. The Gilmor St. cable 


railway in that city, owned by the _ SBalti- 
more Traction Co., was completed and opened 
for business Aug. 30, 1892, barely two years 


ago, yet it is now to be altered to electric traction. 
The President of the company is reported as say- 
ing that the operating expenses of the road will be 
reduced $20,000 by the change. 

As our readers know, it is a very short 
time since the question was much debated 
whether the total cost of cable or electric traction 
were the greater, and it was generally supposed 
that when the heavy first cost necessary in the con- 
struction of a cable road was once incurred, it was 
much the cheaper system to operate. Recent de- 
velopment, however, appear to show that, on lines 
of moderate traffic at least, electric traction is 
much cheaper than the cable, even though the ex- 
pense of the conduit for the cable be left out of the 
account. 

The wisdom of the managers of the St. Paul 
and Minneapolis street railway lines has been ad- 
mirably vindicated by this outcome. Some three 
years ago they were about changing the principal 
lines in those cities from horse traction to the 
cable system, and a large amount of machinery for 
the cable system, aggregating nearly $500,000 in 
value, had been ordered and delivered. At this 
juncture the managers became convinced that elec- 
tricity was the coming motive power for street 
railways, and the decision to install the cable system 
was rescinded. The cable machinery was dis- 
posed of for what it would bring, and the entire 
system was equipped with electric traction. Phila- 
delphia is still another city in which electricity is 
supplanting the cable at a rapid rate. The Philadel- 
phia Traction Co. has already altered a considerable 
mileage of its cable lines to electricity, and is con- 
tinuing the work. In fact, at the present rate of 
progress, it appears likely that cable traction will 
soon be confined to the operation of railways over 
very steep grades, and railways in cities which 
continue to forbid the erection of overhead trolley 
wires. 


— o—— — 


In the morning papers of Nov. 8 there was a 
brief item which probably most of our readers failed 
to see in their interest in the mass of election re- 
turns. We, therefore, venture to reproduce the 
item verbatim: 


Plymouth, Mass., Nov. 7.—In the Superior Court this 
— John C. Sanborn, Superintendent of the Ply- 
mouth Division of the New York, New Haven & Hart- 
ford Railroad, and Christopher T. Bailey, a railroad 
policeman, were each sentenced to four’ months in 
the House of Correction, and Angus L. Frazer, fore- 
man of the Old Colony Railroad blacksmith’s shop; 
HDmery H. Bryant, roadmaster, and John Bolen, sec- 
tion foreman, were sentenced to two months each in 
the House of Correction for inciting and being impli- 
eated in the Abington riot in August, 1893. The de- 
fendants, acting in the interest of the railroad corpor- 
ations, attempted to prevent workingmen employed by 
the electric railway from laying tracks across the Old 
Colony road. 

Among all the various forms of lawless violence 
which have brought discredit on us in recent years 
perhaps none is more evil in its tendency than the 
riotous warfare in which great corporations have 
at times engaged. Most engineers of much railway 
experience know what a .“‘crossing war’ means, 
and know also with what disregard of law rail- 
way managers have set their employees to fighting 
the employees of rival corporations, and often on 
slight pretext. In several instances railway cor- 
porations have ordered their employees to engage 
in deeds of lawless violence; assaulting the em- 
ployees and destroying the property of rival rail- 
ways, and then, not long afterwards, these same 
aggressive corporations have suffered from the riot- 
ous acts of their own employees. You cannot teach 
a body of men that they may defy the law with 
impunity to aid you and still expect them to obey 
the law when the occasion comes to injure you. 

It has been the well-nigh universal rule that the 
officers responsible for these crossing wars have es- 
ecaped all personal responsibility to the law for their 
acts. Not only this, but, as a rule, the law has per- 


mitted corporations which have engaged in these 
unlawful proceedings to enjoy the fruits of their 
appeal to violence by retaining any strategic ad- 
vantage thus gained. In no other case that we re- 
call has the punishment which such acts justly 
invite been meted out to the offenders, and yet i: 
is obvious that violence ordered by the general man 
ager in his private office and carried out in the 
field by his higher officials, is, from every point of 
view, a worse offence against society than the hot- 
headed violence of unorganized mobs. It should, 
therefore, be punished everywhere with the full 
vigor of the law, as it just has been in Massachu 
setts. There will not be another “crossing war” jn 
Massachusetts very soon, we may reasonably infer. 

It must be clearly understood, of course, that we 
refer to the broad aspect of the case alone in the 
above statements. Whether punishment was meted 
out to the parties most deserving it in this especial! 
case, we do not pretend to know. We may even go 
further, and say that the railways in the vicinity of 
Boston ought, in their own interest and the inter- 
est of the public, to exhaust every lawful means 
for opposing the establishment of further crossings 
of their lines at grades by electric railways. But 
no matter how meritorious their case, the appeal to 
foree was unjustifiable and deserves punishment in 
the interests of law and order. Every one will fee! 
sympathy for the unfortunate men who have to 
suffer the law’s penalty for doing what other men 
have done in the past with impunity; but if they at 
all deserve the name of good citizens, they must 
recognize that it is time to call a halt in violence of 
this sort, and it is their duty to make amends for 
their fault by undergoing the penalty, as a warn- 
ing to others who may later be tempted to commit 
similar unlawful acts. 





In discussing the topic of co-operation among en- 
gineering societies in our last issue, we referred to 
the withdrawal of the Western Society of Engineers 
from the Association of Engineering Societies. 
Several correspondents call our attention to the faci 
that this withdrawal has not yet taken place, and 
that the question of whether the society shall with- 
draw is still to be decided by a letter ballot of the 
society, to be taken early next month. We are 
further informed through prominent members of 
that society that the sentiment among its mem- 
bers upon the question of withdrawal is by no 
means a unit, and that it is quite likely that the 
decision will be to remain in the association. The 
vote in the business meeting of the society which 
has been referred to as a vote of withdrawal was 
merely a vote instructing the Secretary to serve ofti 
cial notice on the Board of Managers, under which 
the society could withdraw at the end of this year if 
it so elected. The resolution instructing the Secre- 
tary to give this notice was only carried when it 
was so framed as to limit the action to the serving 
of this notice, and requiring a letter ballot to be 
taken for the final decision. 

The puzzling thing about this whole matter to us 
is to discover any reason*whatever for the proposed 
withdrawal of the society. The advantages of co 
operation in the work of publication we fully ex 
plained last week, and we can see nv reason whi 
co-operation should be an advantage to the societies 
in Boston and St. Louis and Cleveland and other 
cities and still be a disadvantage to the Chicago so 
ciety. 





As nearly as we ¢an learn, the real motive back 
of the agitation in the Western Society of Engi- 
neers is the attempts which some enthusiastic mem 
bers have been making during the past year or so 
to “boom” the society. Just what form the boom 
should take has been a subject on which the senti 
ments of the aforesaid enthusiastic members have 
never fully settled; but there has been more or less 
of an expression that the time had now come when 
Chicago engineers should throw off the yoke of a! 
legiance to the institutions of the effete East, and 
establish an engineers’ society much bigger ani 
better in every way than anything this continent, 
and perhaps any other, has ever seen. Whether to 
model this new society on the lines of the Institu 
tion of Civil Engineers of Gteat “Britain, or the 
French Academy, or to form sotne society of imter- 
national extent, appears to be a“matfer not ye! 

The promoters of these ambitious schemes have 
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succeeded in making some noise and also in getting 
a considerable amount of time diverted from the 
proper work of their own society to the discussion of 
these projects. We have never given much space 
to the reports of these discussions, considering that 
the matter was of too little interest to the profes- 
sion to demand much notice, and further considering 
that the reputation of the Western Society of Engi- 
neers, which counts among its members so many 
able engineers, would be needlessly injured by the 
publication of much of the foolish talk in whieh 
some of its members have indulged. 


SS 

But now that these turbulent members have gone 
so far as to attempt to break off all connection with 
other societies, as a first step toward the formation 
of either a new national society or an international 
society, something may properly be said of these 
schemes. And that something is the plain state- 
ment that there is no room in this country for any 
rival national engineering society. There ure now 
national societies of civil, mechanical, mining and 
electrical engineers, and several smaller national 
societies, each devoted to one especial branch of the 
profession. There is a little healthy competition be- 
tween these societies, but each covers a different 
field from any other, and there is no real rivalry 
between them. Each and all of them are doing 
good and creditable work, not so good as they might 
do, perhaps—few things are done in this world so 
well as they might be done—but yet such good 
work as entitles them to the membership of engi- 
neers in the especial field of work to which the 
society is devoted. Each of these societies is organ- 
ized on a democratic basis. It is governed by its 
members, under such rules as its members choose 
to make and follow, and, further, none of these so- 
cieties are in any sense of the word local societies. 
Their headquarters are in New York city, it is true, 
but that is because the members prefer to have it 
so. It is open to Chicago engineers to secure the 
removal of the headquarters of any of these socie- 
ties to that city whenever they can persuade a ma- 
jority of the members that such a move is for the 
interest of the society. As for any local partiality 
in the distribution of the offices, that also is a mat- 
ter which the members are responsible for, if it ex- 
ists. As a matter of fact, Chicago engineers seem 
to have small reason to complain on this score. 
In the Civil Engineers, the present nominee for 
president is Mr. Geo. L. Morison, and yet Mr. 
Octave Chanute held the office only three years ago. 
In the Mechanical Engineers, Mr. R. W. Hunt 
filled the president’s chair in 1891. So we might 
proceed at much length, but it is quite unnecessary, 
for any attempt te found a rival national engineer- 
ing society on a platform of local prejudice would 
be doomed to certain failure. 

We are glad to believe that much of the frothy 
talk at recent meetings of the Western Society 
does not at all represent the real sentiments of its 
representative members, and more for the sake of 
that society’s reputation than for any other reason 
we hope that the letter ballot in the coming election 


will condemn the “I-am-better-than-thou” proposi- 
tion. 


The zeal and success with which Boston tries to 
protect the purity of its water supply is well illus- 
trated by the final outcome of endeavors along 
this line at South Framingham, Mass., and might 
well put to shame Philadelphia, Allegheny, Pitts- 
burg, Jersey City, Cincinnati and many other cities 
which are drinking their own or their neighbors’ 
sewage, and even attempt to defend the practice. 
As outlined in our issue of Aug. 4, 1892, Boston has 
for many years, through the leadership of Mr. Des- 
mond Fitz Gerald, M. Am. Soc. C. E., been striving 
to do away with all sources of contamination of the 
streams and ponds from which its water supply is 
drawn. Individual sources of pollution have been 
dealt with in a summary manner wherever detected, 
but the sewage of some of the towns in the Sud- 
bury and Lake Cochituate watersheds was known 
to be reaching the streams and ponds more or less 
directly. Accordingly Boston offered to contribute to- 
wards the expense of sewerage systems, for some of 
the worst offenders, which would remove the sewage 
from its water supply. Local conditions have made 
sewage purification, necessary at South Framing- 
ham, Marlborough and Westborough, where systems 
have been built, and also at Natick, which has heen 
discussing the subject for some time, and at last 
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seems to be about ready to go to work. The punfi 
cation plants at South Framingham and Marl- 
borough have proved to be models of their kind, 
land disposal being employed in each case. 

At South Framingham a very wet soil was en 
countered, and to dry this, underdrains were put 
down in the sewer trenches. These underdrains dis 
charged at a common point into Beaver Dam Brook, 
which eventually reaches the Boston water supply. 
The Boston authorities insisted that the underdrain 
age must be diverted from its water supply or puri- 
fied before emptying into it, on the ground that it 
was subject to contamination from the sewers. In 
addition, the soil was more or less polluted from 
leaching cesspools and privies. Until one of these 
measures was adopted Boston refused to pay the 
promised $25,000 to the town of Framingham. The 
matter went on year after year, until a few days 
ago the town appropriated some $14,500 for the 
necessary works to filter the underdrainage, as set 
forth in detail in the note printed elsewhere in this 
issue. Upon the completion of these works and 
the diversion of the drainage to them Boston will 
pay not only the promised $25,000, but $6,000—ad 
ditional. 

What a lesson Boston sets by the above examples 
to the many cities now drinking water from sources 
known to be contaminated by sewage in more or 
less diluted condition, cities whose high death rates 
from typhoid fever should appal any civilized com 
munity and set it to providing, with all possible 
speed, some adequate relief. Boston has a low 
typhoid mortality, and one which has been steadily 
diminishing, while those of other cities have been 
increasing. The water which it uses is naturally 
quite pure, and, in addition to the great pains taken 
to prevent pollution, much of it is stored for months 
before use, a condition which tends greatly to re- 
duce the danger from disease germs. Many of the 
cities drinking such grossly polluted water as has 
been mentioned are taking it while its foul matter 
is fresh and without any of the advantages of sub- 
sidence. 

Certainly, if Boston objects to the underdrainage 
of a sewerage system, it is time for even the least 
progressive cities to make some move toward stop 
ping long-established pollution of their water sup- 
plies by sewage itself. 


HOW THE NEW YORK RAPID TRANSIT 
RAILWAY WILL BE BUILT. 

As announced in our last issue, the favorable vote 
on the rapid transit question in New York city 
(53,000 to 19,000 in round numbers) means that 
a rapid transit railway will be built in that city and 
at an early day. Some newspaper items have 
stated that according to the terms of the law con- 
tracts must be let within 30 days. This is a forced 
interpretation of the law. The phraseology is: 


It shall be the duty of said board of rapid transi 
railway commissioners within 30 days after the official 
declaration of the said vote to proceed to construct the 
said railway or railways and to make and let all con- 
tracts required for the performance of the work neces- 
sary to be done and performed in and about the con 
struction thereof. 


When this is read in connection with other sec- 
tions, it is plain that the section above quoted 
simply means that the commission shall “pro- 
ceed” to construct the road; in other words, set 
about the preliminary work which must be got 
through before contracts can be let. 

The actual course which the commission now in- 
tends to pursue, according to its own announce- 
ment, is to reconsider the whole subject and make 
any changes in the routes and extent of the line 
and in the general plan of construction which may 
seem advisable. One especial feature of these mo‘li- 
fications will be the laying out of an additional route 
on the East Side, which shall better meet the needs 
of that crowded section of the city. These changes 
of routes will require a new procedure to obtain the 
consents of the property owners along the new 
lines, and while this is being done the engineering 
staff of the commission will be engaged in the 
preparation of detailed plans and _ specifications 
suitable for the use of contractors in the prepara- 
tion of bids. By the plan which the old commis- 
sion attempted to follow, of selling the franchise to 
the highest bidder, very general plans, showing 
only the type of construction proposed, were alone 
necessary; but under the new law which now con- 
trols the commission, the plans for the road itself 
must be made in detail, as for any other piece of 
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engineering work which is to be put under con- 
tract. It will be remembered that the old commis- 
sion adopted plans for four tracks on a level, and 
omitted to make any disposition of the pipes buried 
under the street surface. Probably the question 
whether a double-deck structure will not better suit 
the needs of the case, and whether some permanent 
disposition of the pipes beneath the street surface 
should not be made at the same time that the rail 
way is built, will again come up for consideration 
The law expressly provides that provision for sub 
ways or tunnels for sewer, gas or water pipes, 
electric wires, ete., may be included in the plans, 
if the commission deems best. 

When routes and plans are adopted, and detailed 
drawings and specifications are made, the com 
mission will proceed to let the contract for construc- 
tion, advertising such letting at least three weeks 
While the law permits the contract to be let as a 
whole or in parts, it expressly says that the con- 
tractor for the construction of the road shall also 
be the contractor for operation, “who shall, at his 
own expense, equip, maintain and operate said road 
or roads for a term of years to be specified in the 
contract, but to be not less than 35 nor more than 
5O years.” Practically the evident intent of the 
law is that one contractor shall agree to build the 
road for a certain sum of money, to be paid him by 
the city, and shall also agree to operate the road 
as lessee after completion, and to pay a certain 
sum of money to the city as annual rental. As 
the total cost of the road is supposed to be from 
$30,000,000 to $50,000,000, it will be seen that 
this contract will be for an engineering work of 
greater magnitude than any now in progress in the 
world, so far as we now recall; and there are few 
instances on record where a single contract has in- 
volved such an enormous sum. 

Nevertheless, it is fair to say that the risk in 
volved in the contract is not, or need not be, pro- 
portioned to the magnitude of the work, and is, or 
may be, well balanced by the opportunities for 
profit which the contract offers. 

The contractor must in the first place deposit 
$1,000,000 as a guarantee of faithful fulfilment 
of his contract—not an excessive deposit for a work 
of such magnitude, and he is to receive interest on 
the deposit, moreover, 
hands. 


while it is in the city’s 
He must in addition give bonds for such 
amounts as the commission shall prescribe. He 
will receive payments as the work progresses, as 
in any contract, and will have the satisfaction of 
knowing that the city’s credit is as good as the 
Bank of England, and he will be absolutely certain 
of his money when pay day comes around. 

Besides his million-dollar deposit and his bonds, 
the contractor must have capital sufficient to prose 
cute the work, and must, in addition, at his own 
cost, furnish the rolling stock and equipment for 
the road, which probably means power-houses for 
electrical operation, as well as the rolling stock, 
machinery and operating equipment generally. The 
city has a first lien on all this equipment, in addi 
tion to the bonds and the deposit, to protect it 
against default by the contractor. 

Let us turn now to the operation of the road. 
The contractor will practically have a lease of the 
road, and is to pay a rental per annum, which must 
not be less than the interest on the bonds which 
the city issues to pay the cost of construction, 
plus 1% on said bonds. Of course the commission 
will get as much higher rental than this as it can 
induce the contractor to pay. 

It will now be plain why the framers of the law 
provided that the contractor who builds the road 
must also operate it. If the contractor kids an 
excessive price for the construction, he will have 
the interest on that price to pay as a rental any- 
way, so that while he may possibly make several 
million dollars profit on the construction, he will 
have to pay the interest on this cost, and in the 
long run the principal as well, the extra 1% forming 
a sinking fund to pay at maturity bonds issued by 
the city to build the road. 

Thus the contractor has as an incentive to put 
in a low bid not only the knowledge, that, some, ong 
may underbid him, but also the knowledge that if 
the contract is awarded to him at a high figure 
he may indeed make a great profit on constryetion, 
but may, perhaps, have to take part of that profit 
to pay @ portion of the-rental. 
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Again, baving once taken the contract, it will be 
mamifestly for his interest to see that it is carried 
oot in a thorough and permanent manner. Any 
seamping which may lessen in any degree the saf- 
ety of the road, or its attractiveness to the public, 
ov which may increase, in any degree, the cost of 
operating it, will be as manifestly against the con- 
tractor’s interest as if he were building the road for 
himself. The city has therefore peculiar assurance, 
first, that the road will be built at a reasonable 
cost, and, second, that it will be well built. The de- 
posit and bond, and the capital which the contractor 
will have to invest in equipment, are probably sutftfi- 
cient guarantee that the contractor will not under 
take to reap a huge profit from the building of the 
road and then attempt to evade the responsibility 
of operating it. 

Still further, it will be seen that in the operation 
of the road the contractor will have every incentive 
to give such a service as will attract traffic and also 
to operate it in the most economical manner. His 
annual profits will depend upon his success in attain- 
ing both these ends. 

It will thus be seen that the framers of the 
law have, in an admirable manner, made it for 
the contractor's interest to carry out his work in 
the manner most advantageous to the city. It now 
rests with the rapid transit commission to devise 
such details relative to the construction and oper- 
ation as shall make the contract attractive to capi- 
talists, and thus secure sufficient competition among 
responsible parties for the contract to be let at a 
moderate figure. 

After these details are decided upon we may have 
more to say respecting the inducements which the 
enterprise holis out to investors. Of course the 
point which is most diffieult to decide upon is 
whether the earnings of the new road will be suffi- 
cient to pay the expenses of operation and the an- 
nual rental. We may note here, as a matter of in- 
terest jn this connection, that the elevated and sur- 
face railway lines now in existence in New York 
city earned $24,232,000 in the yefr ending June 30, 
1893, and $22,428,000 in the following year. The 
Manhattan Elevated lines alone earned $11,086,000 
gross in 1893, and their operating expenses were only 
$6,220,000, leaving (with their income from other 
sources than passengers) over $5,000,000 net earn- 
ings. or DY interest on $100,000,000. If the new 
rapid transit road costs the full amount of $50,000,- 
0), the rental which will have to be paid if bonds 
are floated at 5 will be only $2,000,000) per an- 
num. which, it will be remembered, includes a sink- 
ing fund payment for the extinguishing of the bonds 
when due, 

On the plan which the old commission unsuccess 
fully tried, of inducing private capital to under- 
take the entire enterprise, investors would have 
certainly required a reasonable probability of 6% to 
7% being earned on the cost of the road to induce 
them to undertake the work. In other words, the 
interest charges of the company operating the road 
would be double or more what they will be on the 
plan which is now being followed. Searing thes: 
facts in mind, the prospects of profit to the con 
tractor are such as should secure the attention of 
capitalists and contractors in all parts of the world. 





LETTERS TO THE EDITOR. 
THE ASSOCIATION OF BNGINEBRING SOCIETIES. 
Sir: In your editorial in your issue of Nov. 8, setting 
forth the advantages of co-operation in the work of the 
Association of Engineering Societies, you refer to the 
withdrawal of the Western Society of Engineers from 
that Assoctation as an accomplished fact, whereas the 
matter is still under discussion, 

Miuny members of that society felt that its importance 
is such that it no longer stands in need of the facilities 
offered by the Association, and a movement was ac- 
cordingly set on foot to secure the withdrawal of the 
society at the end of this year. 

In order, however, that the society should be at 
liberty to withdraw at that time, it was necessary, by 
our articles of association, that three months’ notice 
should be served upon the Association. It was accord- 
ingly voted, at the meeting of the society held on Sept. 
19, “that the secretary be instructed to serve notice of 
the withdrawal of this society from the Association of 
Engineering Societies as a temporary expedient, and 
that a letter ballot be ordered to be canvassed at the 
December meeting.” 

While, therefore, formal notice was thus served in 
iime to provide for the withdrawal of the society at the 





end of this year, if that is found desirabie, it is pos- 
sible that the seciety may find it to its advantage to 
continue its co-operation with us, 
Yours truly, John C. Trautwine, ZJr., 
Secy. Association of Engineering Societies. 

Philadelphia, Nov. 9, 1894. 

PUMPING ENGINES OF LARGE CAPACITY. 

Sir: IL notice an error in your issue ef Sept. 27 on 
your first editorial page, where you state that certain 
engines at Rotterdam and London were made by H. 
R. Worthington. 

Messrs. Jas. Simpson & Co., Pimlico, London, built 
five Worthington engines for the Rotterdam munici- 
pality for pumping sewage; three, each of 18,000,000 
U. 8. gallons and two of 3,600,000 gallons. They also 
built for the West Middlesex Co., of London, two en- 
gines, each of 26,000,000 gallons, and a large number 
of 25,000,000 gallons capacity. 

I beg to hand you a report of one of the latest 
erected here at “Hornsey Sluice.’’ I do not remember 
seeing any better result in the Engineering News. 

J. T. Rodda, 
Inspector Eastbourne Water-Works. 


Woodbank, Grove Road, Eastbourne, England, Oct. 
24, 1894. 


(Jas. P. Simpson & Co. are the agents for the 
Worthington engines in England, and construct the 
same at their works. Our authority for the statement 
that 30,000,000-gallon Worthington engines are in 
use at Rotterdam and London was the Worthington 
catalogue. The report sent by Mr. Rodda relates to 
a test of a triple-expansion high-duty Worthington 
pumping engine erected by James Simpson & Co., 
for the New River Co. The test was made July 
24, 1894, by Prof. Alex. B. W. Kennedy. It 
showed a duty of 124,500,000 ft.-lbs. for 100 Ibs. of 
coal consumed, which, while a high duty, has been 
surpassed by pumping engines in this country. The 
mechanical efficiency of the engine, or ratio of HP. 
to I. HP., was 84.4%.—Ed.) 


WHY PADDLE-WHEEL VESSELS “BURY THEIR 
BOWS” WHEN UNDER HEADWAY. 

Sir: I was pleased to note in your issue of Oct. 11 a 
substantial agreement between Colonel Stevens and 
myself as to one cause of the “burying’’ of paddle- 
wheel boats when under headway. There is, however, 
still another reason for it to be found in that action of 
the wheel which draws down the water in front of it 
while it piles it up behind, and the boat of course in- 
clines to conform to the slope of the water surface. In 
a screw vessel, on the contrary, the piling up of the 
water is less than with the paddle, and is too far aft 
to have any effect on the boat whose stern inclines to 
“squat’’ in the hole dug by the screw. 

H. W. Brinckerhoff. 





New York city, Noy. 10, 1894. 


OONCBRNING THE TITLE “CIVIL ENGINEER.” 

Sir: I was not a little amused at the position taken 
by your correspondent “C”’ in your issue of Oct. 11, re- 
garding the title “C. E.””. “©” must be very unfamiliar 
with the proper means of conferring the tithe to matign 
it at wholesale as he has done. Our best technical 
schools do not confer the title upon a large number 
perhaps a majority—of their graduates. It is granted 
only after the candidate has proved himself worthy of 
it by a period of successful practice, and has handed 
in a thesis showing more than ordinary ability, or has 
taken advanced examination before competent critics. 
Such an ordeal passed, the candidate merits the de- 
gree, and it means something to him and for him. 

It is doubtless true that many surgical operations 
could be performed by those who for some reason 
have failed to secure the degree of M. D., but it is 
rather pleasant for the patient to know that the man 
who is operating on him has won the distinction indi- 
cated by the title, and that he is not in the hands of an 
untrained quack. So let the great scientific schools con- 
tinue to recognize the ability of their graduates by con- 
ferring a title that cannot possibly harm any one, and 
which carries with it a real meaning and usefulness. 

R. 

Youngstown, O., Nov. 3, 1894. 


PARABOLIC RAILWAY CURVES. 


Sir: The writer would like to offer the following note on 
the use of parabolic curves. He has been using them 
with suecess for electric railroad work during the past 
season and has found them very convenient. The 
method of use is as follows: The points of curve are 
decided upon, with equal or unequal tangents, as is most 
suitable, and the point of intersection is found as for an 
ordinary cireular curve. The two tangents are each 
divided into, say, four equal parts, and with the in- 
strument set at the point of intersection, pins are 
lined up along both tangents. The instrument is then 
set up at one point of curve and sighted to the other. 
At the middle of this chord a rod is set in line. This 
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completes the instrument work. The distance fro. 
the middle of this chord to the point of intersection 
is then measured, and the middle point thereof is a 
point of the curve. The other points are determined 
by measuring offsets from the tangents, varying as 
the square of the distance from the point of curve 
In our example this would give the following offsets 
calling d the half distance from the middle of the chord 
to the point of intersection: For the first, 1-16 d; fo: 
second, 4-16 d, and for the third, 9-16 d. The of 
sets are the same for both tangents, and are meas 
ured in a direction parallel, as near as may be judged 
by the eye, to the line joining the center of 
the chord and the point of intersection; that 
is, parallel to a diameter of the curve. Thi 
above division of the tangents into four equa! 
parts each is the most convenience for ordinary elec 
tric railway practice. A curve of this kind has th: 
sreat advantage, from the nature of the parabola, 
that it is eased off at the ends, and consequently rides 
very smoothly, Another advantage is that lengthy 
calculation or the use of a book of tables is not re 
quired. Cc. M. B. 
Media, Pa., Oct. 5, 1894. 
ICE IN A LOUISIANA SEWER TRENCH. 

Sir: Your letter of Oct. 26 in regard to the finding 
of ice in this place, at a depth of 14 ft., has been re 
ceived. In reply, I will state that on Oct. 18 last, 
while making excavation for a sewer, one of the la. 
borers dug up a piece of ice, about the size of a hen's 
egg, at a depth of 14 ft. below the surface. The lo 
cality is at the intersection of St. Philip St. and North 
Boulevard, in the city of Baton Rouge, La. The fore 
man, who was standing over the :aborers at the edge 
of the ditch, saw the ice shining in the bottom and 
asked what it was. One of the laborers said that 
they were “digging up ice down there,”’ and picked 
up a small piece which had been broken off with the 
spade and handed it to him. The foreman then 
brought it to me and told me where he had gotten it. 

The point at which the ice was found is 5 ft. above 
high water in the Mississippi River, while the natura! 
surface there is 19 ft. above high water. The soil is 
a reddish clay down to a depth of 13 or 14 ft.; below 
this it is a white, hard material strongly impregnated 
with lime, impervious to water, but slaking or crumb 
ling rapidly upon exposure to air. This is the highest 
point in Baton Rouge, afd is the top of the chain of 
hills which touch the Mississippi River at this place 
and extend back through Louisiana to Lake Pontchar 
train, 

The popular belief in Baton Rouge is that some 
practical joker buried a piece of ice the night pre 
vious in this place, in order to create a sensation, 
knowing that it would be dug up the next day. 

This theory is untenable, because the ground showed 
no signs of having been disturbed and several spadings 
had been taken off just before the discovery. At this 
depth there is quite a lot of water in the ground, and 
for two or three days previous the laborers who were 
digging at the same depth about 60 or 70 ft. away 
complained that the water was very cold. 

Respectfully, S. H. Lea, 
Engineer in charge of work. 
THE “OTHER SIDE” OF TRACING LINEN. 

Sir: I notice in your issue of Nov. 8 that when trac- 
ing cloth does not take the ink readily, you advise 
rubbing with powdered pumice stone to remove the 
difficulty. It will remove’ the difficulty, and the pen 
points as well. No gritty substance should be used for 
such a purpose. Prepared chalk, potter’s clay, talcum, 
or some similar smooth powder, answers much better. 
It should be applied much as our stepmothers used to 
butter our bread, that is, take off more than you put 
on, if possible; otherwise the powder is liable to clog 
the pen. 

As to the other matter, I always have tracings made 
on the dull side of the cloth, first, because erasures or 
alterations are less noticeable than on the glazed side; 
second, because the light reflected from the glazed side 
is more trying to the eyes, and sometimes makes it 
more difficult to see the drawing below; and, third, be- 
cause it is often convenient, especially in alterations, 
to work in pencil on the tracing, which is almost im 
possible to do on the glazed side. 

As to prints, there is certainly no difficulty in getting 
excellent resu!ts from tracings made on the dull side. 
though I can understand that, with fine lines on thick 
cloth, the dull side, if next the sun, might cause more 
diffusion of light beneath the lines, and so prevent the 
shadows, and hence the print, from being so sharp. It 
is, however, hardly worth while to discuss a matter 
that can be so easily tested. H. W. Brinckerhoff. 

New York, Noy. 10, 1894. 


IMPACT ON BRIDGES. 


Sir: I send you herewith details of rail connection 
and a partial elevation of one truss of Bridge No. 2 on 
the Boston & Maine R. R., as an example of a bridge 
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which has the rail resting directly on the metal work of 
the structure. The bridge is a four-track jack-kuife 
drawbridge, about one-half mile north of the Union Sta- 
ion, and carries all passenger trains of the Fitchburg 
R. BR. and the Eastern and Western Divisions of the 
oston & Maine R. R. The trusses are of the double-in- 
tersection, riveted-lattice type, having a maximum length 
over all of 95 ft. and continuous over an intermediate 
support. The bridge has been in use for 14 months, 
and as yet no report of loose rivets has reached this 
fice: neither is the bridge a particularly noisy one to 
ide over. Other roads entering Boston have had simi- 
lur structures in use for several years, and we fet that 
we were following a well-established precedent in mak- 
ing this design. Yours respectfully, 
B. W. Guppy, Asst. Engr. B. & M. R. R. 

Boston, Mass., Oct. 16, 1804. 

(The construction shown by our correspondent’s 
blueprints (reproduced in the accompanying cut) is 
very interesting; and seems to be good evidence 
that, under such Conditions as those existing in this 
structure, the truss is able to absorb the impact of 
trains without injury. It will be seen that the jim- 
pact in this cage is conveyed to the trusses much 
more directly than in the Archer Ave. bridge, ilfus- 
trated in our issue of Oct. 18. In that structure 
the deflection of the trough floor and the inertia of 
the ballast load on it are probably adequate to absorb 
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under the wail plates, and the effect of the failure of 
the bridge seat tends to crack and destroy the masonry? 
It is a fact, and I have concluded that no bridge sea 
coping should be less than 24 ins, thick. Some years 
ago L fuund some plate girder bridges of 30 or wf 

span, I forget which, that had the girders bloc t 
on timbers which had become necessary on account of 
the tracks having been raised several i 

ered this a shiftless job, and immed 
iron wall plates, high enough to repl: ! it 
blocking. At that time the masonry was in good cond 
tion. After the cast iron wall plates were put in, th 
masonry immediately commenced to go; the bridge 
seats first, and the upper courses later, and in a sho 








time it became necessary to rebuild much of the ana 
sonry. This is only one instance of many. 

As we pointed out in a recent issue, it might 
reasonably be expected that a wood cushion would 
have an important effeet in reducing the strains du 
to impact. The above letter appears to show that 
this is actually the case in practice; and that more 
attention should be paid to the matter of impact on 
small bridges, where the inertia of the structure it 
self is not great enough to have an important effect 
in reducing the shock.—EFEd.) 


Sir: In your issue of Oct. 11 you ask for information 
with regard to any railway bridges where the rail rests 
directly on the metal work 

The New York & New England R. R. has a bridge 
over the New York Central & Hudson River R. R. at 
Fishkill-on-Hudson, in which the rails rest upon a floor 
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most of the impact before it reaches the trusses. 
On the other hand, the Archer Ave. bridge would 
probably be a noisier structure than the bridge 
shown in the accompanying cuts. Reference to the 
illustrations of the Archer Ave. bridge will show 
that there is a continuous steel plate, 18 ins. wide 
and 14 in. thick, under each rail. This plate is un- 
supported, of course, over each trough, and experi- 
ence with the old-fashioned flat tie plates and with 
some types of rail joint has abundantly proved that 
a metal plate placed under a rail and not held 
firmly to the rail or tie is very apt to ring and clat- 
ter under a train. 

In connection with this matter of the effect of im- 
pact on railway bridges, we note with interest a let- 
ter from a railway superintendent, published in a re- 
cent issue of “The Railroad Gazette.” The writer 
says: 
yy bridges ' 7. a ~ ae oa cede 


made of old rails. The bridge was erected seven or 
eight years ago. Yours, H. C. Keith, 
Asst. Bridge Engineer, N. Y., N. H. & H. R. R. 
New Haven, Conn., Oct. 26, 1894. 





THE AIR-BRAKE PATENT DECISION. 


Sir: Is it not possible that in reviewing the .recent 
Court of Appeals decision in your issue of Oct. 25, in 
the matter of Westinghouse vs. the New York Air- 
Brake Co., you may have failed to get the full scope 
of the decision, or at least unintentionally have given 
your readers an interpretation of it not warranted by 
the facts? We think so, at least, and hence appeal to 
your sense of fair play to lay before your readers the 
New York Air-Brake Co.'s version. 

Tis true, and is conceded by the New York Air- 
Brake Co., that the highest court has by this decision 
determined the Westinghouse patent 376,837 to be 
valid, but nevertheless it is equally true that it is lim- 
ited to auxiliary reservoir pressure. As the New York 
Air-Brake Co.’s valves at the time this suit was begun, 
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and up to Judge Townsend's decision, were operated by 


tuXxillary reservoir pressure, such New York Air-Brake 
Cos valves ere eld f we d the injunction 
Fh, ted by Judy Pownsend re s fores Burt in 
ela 148 S27 ‘ ‘ was for a ener 
wet Vv Vi ‘ t 1 ta by tt triple valy 
Phis paten was cle iresd vy t sy 1 state ‘ 
tuse it is f covered \ OS37 ! guage o 
Judge Shipman ¢an only be s i ‘ parties in 
terest), but because 448.S27 was originally 1 ST6.837 
ind Was extracted from that and ule subject of 
“unother patent, 448.827 dow h J es Saves 
is only another form of STG.S37 ‘ ‘ f 
operating the emergency tha tO.837, but limited as 
in 376,887 to auxiliary resery pres iH it 
must follow that a valve sueh s the Ney York Ait 
Brake Co. has been making sinee J xz fownsend's 
decision, operated by train-pip a) ‘ is by ‘ 
Court of Appeals decision free and clear f « only 
patent, STOS87, sustained for the Westing se ¢ 

Bear in mind that the Park patent, whi tte 
by train-pipe pressure, and which paten 1 tye pu 
chased by the Westinghouse Co W pat of i sul 
and it was under the Pai patent 1 Wes xz 
house Co. had hoped ver train-pip pressure 
Which the New York Air-Brake ¢ uses to tuate 
their present mechanism rhis was decided by Judg 


Townsend in favor of the New York Air-Brake ¢ 
and was sustained by the Court of Appeals 

Much stress is also laid upon the 
New York Air-Brake Co. on the « 


decision vs. the 
‘ngineer’s valve 
which is another bold attempt to intimidate 
from buying the 


raliways 
goods of the New York Air-Brake Co 
whereas the decision of Judge Townsend, sustained by 
the Court of Appeals, is the very bulwark 


the New York Air-Brake Co, rests thei: 


upon which 
claim that their 
present engineer's valve is entirely free from 


all eon 
tention of infringment rhe engineer’s valve in suit 
was a failure, and was discarded by the New Yor 
Air-Brake Co. soon after suit was commenced The 
present standard engineer's valve has been in use for 
nearly three years, and is not the subject of any litiga 


tion whatever, and the Westinghouse people know that 
fact very we 


The result to any fair-minded and intelligent person 
conversant with air-brakes of a careful reading of the 
decision of the Court of Appeals will be to convince 
him that the present valve of the New York Air-Brake 
Co. is absolutely free from any of the patents which 
were involved in the case just decided by the Court of 
Appeals, and that the New York Air-Brake Co 
make it, and the railways to use it 


The New York Air-Brake Co 


is free to 


(Our correspondent says we stated that patent 
448,827 was declared void because it was fully 
covered by 376,837. This is a mistake. Evidently 





he did not read our editorial statement carefully. 


What we did say on this matter (issue of Oct. 2h, 
p. 346) was: 


The subsequent patent to Westinghouse, 448,827 (the 
Judge of the Court of Appeals) holds to have been no 
sufficiently different from the patent already obtained 
by Westinghouse (376.837) » constitute a patentab’s 
invention. To quote from the decision: “It was simply 
what the patentee first deemed it to be, a form of the 
invention of that patent and covered by It 


Our correspondent will thus perceive that the 
statement that 448.827 is “covered” by the broad 
patent 376,837 is Judge Shipman’s stutement, quoted 
by us verbatim, and not our own. 

Concerning the New York Co.’s claim that the 
valve which it is at present making does not infringe 
the Westinghouse patents because it is operated by 
train-pipe pressure, it should in fairness be stated 
that this valve was not in the suits which have just 
been concluded, and hence was, of course, absolutely 
outside the purview of the judge in writing his de 
cision. The Westinghouse Co. has brought a sepa 
rate suit against the New York (Co. for infringe 
ment of its patents by this valve, and after that 
has come to trial and been decided the publie will 
know better whether this valve infringes or not. 

It is of interest to learn, however, that the New 
York Co. proposes to rely on operating the emerg 
ency valve by train-pipe pressure as a defence to 
the charge of infringement of the Westinghouse 
patents. Concerning this it should be said that the 
Park patent, to which our correspondent refers 
above, was not declared invalid by Judge Shipman, 
but was merely held not to prevent the use of New 
York valves which were operated by auxiliary reser- 
voir pressure. Whether it or other patents owned 
by the Westinghouse Co will prevent the use of 
the latest New York valve, operated by train-pipe 
pressure, ix something which will be known later.- 


Ed.) 
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THE PRESENTATION OF THE BESSEMER 
MEDAL TO JOHN FRITZ. 


Mr. John Fritz, M. Am. Soc. M. E., of Bethle- 
hem, Pa., was, on the evening of Nov. 8, formally 
presented with the Bessemer gold medal, awarded 
to him by the British Iron and Stee] Institute as 
an evidence of the appreciation by that body of 
his services in developing the art of manufacturing 
iron and steel. The presentation was made by Mr. 
EK. Windsor Richards, President of the Institute and 
manager of the famous Lowmoor Iron Works, who 
is now in this country. On the evening in question 
a number of prominent engineers, owners and man- 
agers of iron works tendered Mr. Richards a dinner 
at Sherry’s, in New York city, both in recognition of 
his well known professional ability and in return for 
his courtesy to the Americans present at the Brus- 
sels meeting of the Institute. The visit of Mr. 
Richards to the United States was in part to enable 
him to present this medal to his warm personal 
friend, and his speech of presentation was a hearty 
and kindly recognition of the genius and indomit- 
able energy and patience of Mr. Fritz as en engi- 
neer, and a loving tribute of respect and regard 
for him as a friend of long standing. 

The honorable record of Mr. Fritz is known to 
every American who has watched the development 
of our iron and stee) industry, for Americats owe 
much to him in that direction. In his early career, 
in building up the Cambria Iron Works, he first in- 
troduced the three-high roll system, and now in 
universal use all over the civilized world; and h's 
subsequent labors in originating and bringing to its 
present magnitude the great steel plant at Bethle- 
hem eminently entitles him to the honor conf 
by the Iron and Steel Institute. With character- 
istic modesty, Mr. Fritz, in accepting the medal, 
said that he did not deserve it for what he had 

“done, but he would accept it for what American 
engineers, with such aid as he could give, had done 
for the iron and steel industry in this country. 

Over a hundred guests were present at the dinner, 
which was presided over by Hon. Abram 8S. Hewitt, 
and speeches were made by representatives of all 
the leading engineering societies of the United 
States. At the close all present joined in a hearty 
wish for long life and prosperity for Mr. Fritz and 
Mr. Richards. 

We believe this is the third instance of the award 
of the Bessemer medal to an American. The first 
and most deserving recipient was the late Alexander 
Lyman Holley, and the award was made almost 
simultaneously with his untimely death. The second 
award was to Hon, Abram S. Hewitt, in 1890, on 
the occasion of the visit of the Iron and Steel Insti- 


tute to this country. 


DETAIL FOR SUSPENSION 
BRIDGE CABLES.* 

The design to which the first prize was awarded 
in the Budapest bridge competition (Eng. News, 
Tune 28, 1894) was for a stiffened suspension bridge, 
with a length of span c. to c. of towers of 1,036 ft. 
9 ins. and a versed sine of cable of 90 ft. 2 11-16 ins, 
There would be two suspension cables, each 19 11-16 
in diameter and containing 397 strands of 37 


A NOVEL 


ins. 
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Diagrams Illustrating Principle of the two-Cable 
Systems. 


wires each, or 14,689 wires in all. The wires would 
be of hard steel, 5-32 in. diameter, and laid par- 
allel. The length of the stiffening truss, between 
supports, would be 1,026 ft. 11 ins. and its depth 
would be 18 ft. 8 ins. at the center and 24 ft. 3 ins. 
at the sides. The cables and hangers are swung 
in inclined planes, The cables are 78 ft. 9 ins, apart 
to c. at the towers and 60 ft. 11 ins. apart at the 
The stiffening trusses, however, 
They are inside the hangers 
Inside the 


S. 
center of the span. 
are in Yertical planes. 
and placed 55 ft. 11 ins. apart c. to ¢. . 
trusses are two sidewalks, each 9 ft. 10 ins. wide, 
anda roadw ay 32 ft. o ins. wide. The hangers are 


*Tri nslated from the “Proceedings of the Soc iety of 
aceon Engineers and Architects, by O. J. Mar- 
strand, M. Am. C. E. 
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spaced 9 ft. 10% ins. apart and they carry the floor 
beams, which are connected to the stiffening truss 
at the main and sub-vertical posts. 

The designers have submitted two plans for the 
arrangement of the cables over the towers, in one 
of which it is proposed to abandon the usual method 
of carrying the cables continuously over a saddle. 
and instead of this to stop the suspension cable at 
the towers and introduce two anchor cables at each 
end. This feature has excited much interest among 
German engineers, and as described as follows: 

Figs. 1, 2 and 3 represent the tower-bearing with 





a \. Longitudinal Section. 
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15% ins. in diameter. In the alternative design, 
where the cable is carried in the usual manner over 
a rocker saddle on top of the tower, and anchored 
in the abutment wall, a supplementary anchor chain 
is introduced, extending from the anchorage along 
side of the cable to the pivot of the rocker, where 
it is fastened, the object of this being to secure 
vertical loading of the saddle. Both the anchor 
cable and supplementary chain are normally in a 
vertical plane, while the suspension cable, it will be 
remembered, lies in an inclined plane, a circum- 
stance necessitating the introduction of extra trans- 





Fig. .4.Enlarged Section 


‘ekiadesiatl Section. Single Strand. 


PROPOSED TOWER CABLE CONNECTION. 


its three conical sockets, one for the suspension 
cable, the other two for the anchor cables. Fig. 4 
shows, to an enlarged scale, a single strand of the 
cable passing through the cap piece C. After each 
wire has been stretched to the maximum tension 
which it will receive later in the bridge, the end is 
passed through a corresponding hole in a sleeve 
and fastened temporarily until all of the 37 wires 
composing a strand have been passed through and 
gathered in the right order. ‘They are then held 
together on the other side of the sleeve by a screw 
clamp, and the strand is brought into its final posi- 
tion in the cable. This is done by drawing the 
strand through the tower-bearing and through its 
corresponding hole in the cap piece C, which, for the 
time, is suspended by pulleys. The ends are again 
clamped together on the outside, carefully cut off, 
and finally a conical bushing is introduced, as shown 
in longitudinal section. After all the strands have 
been fastened in their respective holes in the cap 
piece, as just described, the cable is pressed jnto 
cylindrical shape by means of screw clamps, begin- 
ning at the middle of the span and working to- 
wards both ends. It is then wrapped closely and 
tightly with wire 1 in. in diameter and the clamps 
which fasten the hangers to the cable are put in 
position. When the ends are reached, the tower- 
bearings and conical sockets are finally adjusted, 
the soft metal lining, f, and the interior wedge, k, 
are piaced in position, and the cable, with the cap 
piece, is released from the pulleys and brought to 
bear in the conical socket. When it is ascertained 
that the interior wedge Ki is perfectly tight, the 
outside wedge Ka is put in place. 

The designers submit a calculation of the strength 
of such a fastening. Both the cap pieces and the 
conical sockets are supposed to be of hard steel and 
the wires are to have an ultimate resistance of 
199,000 Ibs. per sq. in. and an elastic limit of 99,500 
Ibs. It is believed that a careful adjustment of 
the wedges and the introduction of soft metal lin- 
ing between the cap and the outside wedge will tend 
to a fairly even distribution of the pull in the cable. 
An element of strength is also to be found in the 
curved conical shape of the cable inside the socket, 
which shape is made permanent by finally pouring 
molten lead into the interior. The lower and upper 
ends of the conical socket are closed by strong 
metal plates. It is an essential condition that the 
ends of the strands in such a fastening should be 
readily accessible for inspection. Moreover, the 
method of fastening must be sufficiently cheap and 
entirely reliable, all of which requirements appear 
to be fully met in this instance. 

The two anchor cables must, of course, be in their 
positions in the conical sockets before the suspen- 
sion cable is hung. They are placed so that their 
horizontal projections are parallel to the direction of 
the suspension cable ends. Each anchor cable is 


verse bracing at the top of the towers. The rocker 
segments are also of great weight. The cost of 
such a supplementary chain of mild steel would be 
double that of one of the anchor cables proposed 
in the first — 


HOW MUCH SOIL SHOULD BE STRIPPED 
FROM STORAGE RESERVOIR BEDS.* 
By Prof. Thos. M. Drown, M. D.** 


Many statements have been made in previous reports 
of the Board concerning the injurious effect on im- 
pounded water of the organic matter in the bottoms and 
sides of reservoirs, and great stress has been laid on 
the importance of removing all vegetation, as well as 
the upper layers of the soil before filling a new basin 
with water.? 

In order to determine in any case just how far it is 
necessary to go in the removal of the surface soil, a 
knowledge of the composition of the soil, based on 
chemical analysis, is a much surer guide than the un- 
aided eye. It is not merely a question of the effective 
cleaning of the bottom and sides of the reservoir, but 
also of avoiding the expense involved in stripping the 
soil to a greater depth than is necessary. In connection 
with the investigations of the State Board of Health 
relative to a water supply for the city of Boston and 
its suburbs, surveys have been made for an immense 
storage reservoir on the south branch of the Nashua 
River above Clinton, and it was thought desirable that 
a thorough knowledge of the character of the soil shou! 
be obtained as a basis for determining the amount 
which it would be necessary to remove to obtain a 
clean bottom and sides practically free from organic 
matter. Samples of soils, representing sections of the 
ground to a depth of 3 ft. were taken at nine places iu 
Clinton, Sterling, West Boylston and Boylston, and in 
one case at the bottom of a mill-pond. 

Each of these nine sections was divided into six or 
seven samples for analysis, the upper portion being di 
vided into thin layers of 2 to 3 ins., the lower portions. 
with less organic matter, into layers of 6 to 12 ins. iu 
depth. 

The amount of organic matter in these samples was 
determined, after careful drying to a constant weight at 
100° C, (212° F.), by heating the samples to a bright 
red heat. The loss on ignition thus obtained represents 
approximately the organic matter in the samples. hui 
in order to get a better knowledge of the character of 
this organic matter, the amounts of carbon and of nitro- 
gen were also determined in each sample—the former 
by combustion in oxygen, the latter by the Kjeldahl! 
method. 

The results obtained in the analyses of the nine sec- 
tions of soil and the deposit from the bottom of the 
miil-pond are given in the accompanying tables.. The 
largest amount of organic matter. found was from a 
swamp at the head of the Boylston Mill Pond—(the 
analyses for thisseries only are presented | herewith in the 


+ Slight! y condensed | from the Report. of the Massa- 
chuset oard of Health for 1898. All but-one ef the 


tables are omitted 
‘eeeChemist of the Massachusetts State Board of Healtb. 


1 Ain od Special ort upon the amination of 
w uppiies, Massachusetts State of Heaith, 


1890, pages 748, 772, 773; report for 1891, page 381. 








413 


Nov. 15, 1894. 





Analyses of Soil from a Swamp at the Head of Boylston Mill Pond and Effect of Soil Upon Water. 


Analyses of Soil. All Samples dried at Sanitary Analyses of Water After Heating to 147° P. 
100° C. (212° F.) with Soils in it. 


in torsion. The belt, to dignify it by that name, was 
just one piece of cotton thread, and that piece of thread 


had now been used to work the model probably for two 


Per ceat.———_———"_—“ ———— Parts per 100,000, P _ an or three million of strokes, but was still in sufficiently 

color of good condition to do the work. Simply by the influence 

—Free ammonia, — Cochit- of a piece of metal out of balance that screen could be 
Ratio After After Color uate 
Loss earbon heating standing Album- Oxygen with water of 
. epth ofsamplesbelow on _to to one inoid con- distilled color 
surface, inches. ignition. Carbon. Nitrogen. nitrogen. 147° F. week, ammonia sumed. water. 0.55 
O06 Bos csceccces 22.31 12.53 0.96 13.0 0.1360 0.4000 0.4970 6.4000 0.40 0.70 
Zi tO. Beccccticecrs 24.59 13.05 0.54 24.2 0.1486 0.5429 0.4486 7.4286 0.50 O.90 
4 00 Biccccccccces 17.12 8.75 0.86 10.2 0.1360 0.3440 0.4970 4.6000 0.12 0.55 
GS GO TW. csvis cise 9.14 3.96 0.21 18. 0.0274 0.0709 0.0937 2.7429 O00 1.90 
OP CO Bek ccs ceaser 3.93 1.44 0.09 16.0) 0.0305 0.0267 0.0438 1.0857 0.30 0.70 
TE, GO Dei csvccveces 1.98 O.51 0.04 12.8 0.0173 0.0220 0.0502 0.8471 0.10 0.55 

BOicccas kewd. due 0.66 0.06 0.00 0.0 0.0179 0.0245 0.0080 


accompanying table.—Ed.)—and the next largest in 
amount from the hillside near the site of the proposed 
dam. The other series, from very dissimilar ground, 
did not differ very widely in the amount of organic mat- 
ter present, although they included both unwooded and 
uncultivated land and wooded and manured pasiure 
land. But in all the series there is usually a rapid fall- 
ing off in the amount of the organic matter below a 
depth of 9 to 11 ins. At the depth of 3 ft. the amount 
of organic matter, as shown by the loss on ignition, in 
no ease reaches 2%, and in the majority of the cases it 
is below 10%. The mud taken from the bottom of 
the Mill-Pond at different points contained very varia- 
ble amounts of organic matter, from almost nothing at 
one place in the shallow portion to nearly 15% in the 
deeper portion. 

It was thought that the relation of the amount of ni- 
trogen to the amount of carbon in the organic matter 
might throw some light on its character and its likeli- 
hood to undergo decomposition. This relation is given 
in the column giving the ratio of carbon to nitrogen. 
The only series in which the nitrogen ratio is noticeably 
higher than the rest is the one No. 5, from low pasture 
land. Series Nos. 4 and 6, both from hillsides, show a 
noticeably high carbon ratio, and the others are not 
very dissimilar in their proportion of carbon to nitro- 
gen. 

An attempt was made to imitate the conditions 
which would obtain if the reservoir should be filled 
with water without removing the soil, in order to de- 
termine what would be the effect of each of the soils 
examined on water in contact with it. It is obvious 
that no laboratory experiment could exactly reproduce 
the conditions which would exist in a reservoir. Thus 
it would not be easy to imitate the period of long stag- 
nation of the water during the summer, when the 
deeper layers of the water are in contact with the 
soil, without an opportunity to get a fresh supply of 
oxygen from the air. Still it was thought that some 
idea of the effect of the different soils on the water 
could be obtained by treating the samples with water 
for a definite time, and then examining the solutions 
thus obtained with respect to the character of the or- 
ganic matter dissolved. In order to hasten the action 
of the water on the soils, it was heated to 65° ©. (147° 
I’.), and the time of contact at this temperature was 
six hours. The waters were then filtered and the fil- 
trate examined by the usual methods used in the sani- 
tury analysis of water. After standing one week the 
waters were again tested for free ammonia, to ascer- 
tain the amount of decomposition which had gone on 
in this time, thus obtaining information as to the char- 
acter of the organic matter dissolved. The actual 
amounts of organic matter found in these solutions, as 
indicated by the albuminoid ammonia and oxygen con- 
sumed, are not especially significant, since they would 
probably have been very different if another tempera- 
ture or a greater or less time of treatment had been 
adopted. But a comparison of the amounts dissolved 
from the soils in each series, and 4 comparison of the 
series with each other, yield information as to the 
relative facility with which each of the samples ex- 
amined give up organic matter to water with which it 
comes in contact. 

In comparing these tables of analyses of the waters 
with the corresponding tables giving the percentage 
determinations of loss on ignition, carbon and nitrogen, 
a general agreement will be noticed; that is to say, the 
samples containing the most organic matter give as a 
rule the most concentrated solutions of organic matter. 
But the analysesdo not indicate more than a very general 
correspondence of this kind. The amount of decomposi- 
tion going on in these solutions, indicated by the in- 
crease of free ammonia on standing one week, is, in 
general, also proportional to the amount of organic 
matter present. The most noticeable increase in the 
free ammonia is generally in the solutions prepared 
from the surface samples. In solutions from the deep- 
er samples there is generally a decrease of free am- 
monia, indicating doubtless its oxidation to nitrates. 
The samples; from the bottem of the Mill Pond give 
solutions which have little or no tendency to develop 
free ammonia. This might be expected from the fact 
that the organic matter they contain has long been in 
contact with water. 


0.1365 0.02 0.45 


The effect of the soil on the color of water is given 
both for colorless distilled water and for Cochituate 
water having an original color of about 0.55, on the 
scale used in thé analyses of the State Board of 
Health. In these color determinations the water was 
not heated, and the length of time of contact with the 
soil was about 18 hours. In some cases the deeper 
samples actually diminished the color of the Cochitu- 
ate water. 

As a preliminary conclusion, based on the facts de- 
termined in this investigation, it may be said that the 
effect of the organic matter in these various soils on 
the water in contact with them is simply a question 
of its amount, and that its origin and composition seem 
to be without marked influence. The watershed from 
which the samples were taken is very sparsely popu- 
lated, and the organic matter in all cases is mainly of 
vegetable origin. 

It is probable, therefore, that we need only concern 
ourselves with the amount of organic matter in a soil 
of this character in determining the necessity of its 
removal, and as a provisional standard we may per- 
haps fix 1% to 2% of organic matter, as determined by 
the loss on ignition of the sample dried at 100° C. 
(212° F.), as the permissible limit of organic matter 
that may be allowed to remain on the bottom and sides 
of a reservoir. 


AN IMPROVEMENT IN SIFTING AND CON- 
CENTRATING MACHINERY. 


A valuable monograph on “The Sizing of Crushed 
Minerals” has recently appeared in the ‘“‘Proceed- 
ings of the Institution of Civil Engineers.”” ‘The 
paper itself, which is by Mr. R. E. Commans, 
Assoc. M. Inst. C. E., forms a pamphlet of some 
68 pages, and the discussion and correspondence oc- 
cupy nearly as large a space, the whole forming a 
treatise on the subject considered much too ex- 
tended to admit of abstracting it in these columns. 
In the course of this discussion a very ingenious but 
simple invention for operating shaking screens was 
described by Mr. W. W. Beaumont. We cannot do 
better than to quote directly from the ‘“Proceed- 
ings” the description of this invention, as under the 
able editorship of Mr. Forrest, only the meat of 
the discussion is presented and trivialities and un- 
important matter are omitted: 


Mr. W. Worby Beaumont exhibited a model explana- 
tory of a movement which he thought would interest 
members concerned in the construction of machinery 
of the description referred to in the paper, particularly 
machines in which parts had to be moved in a gyra- 
tory or reciprocating fashion at high speed. In the 
usual way this was done either by an eccentric or 
crank, and it became necessary at high speed to bal- 
ance the crank or eccentric shaft and the reciprocating 
parts very carefully. Even then it was difficult to work 
such machines at a very high speed, because each push 
and pull given to the part that had to be moved was 
equally and oppositely imposed upon the framing of the 
machine carrying the crank shaft by which the motion 
was secured. The model showed a very simple means 
of working shaking tables or screens, and of utilizing 
the force that hitherto had been wasted in shaking the 
framing or floor on which the machinery had been 
placed. The model did not relate to mining machinery; 
it showed the action for flour-mill separators, but 
would answer for the other purpose. The screen had 
to be moved, and in the ordinary way such screens 
were moved at a high speed, the highest number of 
revolutions of the crank shaft being about 600 per min- 
ute. To do that the machinery had to be made with 
the greatest possible care, and the balancing was a very 
delicate operation. He dispensed with the crank shaft 
and connecting-rod and actuated the machine partly by 
what he might call the influence of a mechanical by- 
product in the form of hitherto wasted energy. The 
screen was not a very light one, but the model repre- 
sented the whole of the machinery necessary for work- 
ing it. It could be easily worked at 1,200 revolutions 
or 2,400 strokes per minute, and the only connection be- 
tween the driving mechanism and the thing that actu- 
ated the screen was a fine wire connecting-rod used only 





A New System of Operating Vibrating Screens. 


made to work, as far as he knew, at any speed that 
might be necessary for any purpose. The model shown 
made as nearly as possible 1,000 double strokes per 
minute, The motion at one end was strictly gyratory; 
at the other end it was less so, and was more a recip 
rocating motion. That was sufficient to set in motion 
light material such as bran, which, except at a very 
high speed, would ride with a sieve. In this case, how 

ever, when a speed was reached of more than, say, 
600 revolutions per minute, almost every separate flake 
of bran was separated from the flour and could be seen 
making all sorts of curious evolutions. By other appli- 
cations of the apparatus in different positions, it could 
be shown that with granular materials—flour, bran and 
so on—the very fine material such as flour would travel 
off in one direction, and the larger parts, disclaiming 
all connection with the flour, would go in the other 
direction. By running the machine at 3,000 strokes a 
minute most remarkable effects could be obtained in 
the sorting and separation of material. He drew atten- 
tion to the fact that the screen was made to move 
simply by the influence of the out-of-balance of a ro 
tating piece on that which had to be moved. There 
was no abutment used anywhere, so that the framing, 
although the screen was moving at 2,000 strokes per 
minute, was not sensibly affected. The screens were 
being used in flour-mills, where the sieves were simply 
hung up from the joists by leather or other suspenders 
The driving belt was taken from any convenient po 
sition to rotate a vertical swinging spindle; and to show 
how small was the power required, he would mention 
that sieves weighing 110 lbs. were worked by means of 
a rotating piece or hooked steel rod only % in. in di 

ameter, whereas in previous cases, when working in 
the ordinary way with a connecting-rod and so on, 
very great strength was necessary. Proof positive was 
given by the cotton thread that very little power was 
taken to operate the screen worked in the way de 
scribed. 


Guard gates of elevator shafts should be made at least 
high enough to prevent persons leaning over them to 
look up or down the shaft. Fajlure to observe this rule 
caused a fatal accident in New York city this week. 
An employee in the Edison Electric Illuminating Co.'s 
Building leaned over the gate to look down the shafi, 
and the elevator descending from above struck him 
crushing his head against the top rail of the gate. 





The Bessemer Land & Improvement ©o., of Bessemer 
Ala., has agreed to expend $325,000 on the construction 
of a steel plant. Mr. H. F. Debardeleben is the Presi 
dent of the company. 





The water-power of the Falls of St. Anthony at Min- 
neapolis is likely to be increased by 12,000 HP. by the 
construction of a new masonry dam at an estimated 
cost of $750,000. This will make the total water powe: 
available at Minneapolis, including that to be developed 
by the dam now being built by the United States Gov- 
ernment, nearly 100,000 HP. The new dam is to be 
undertaken by the Pillsbury-Washburn Mill ©o., and Mr. 
Chas. A. Pillsbury is said to be now at work arranging 
for funds for the construction. The plans for the 
structure have been drawn by Mr. Wm. de la Barre, 
M. Am. Soc. ©. E., Chief Engineer of the St. Anthony's 
Falis Water Power Co., of Minneapolis. 


LEGAL DECISIONS OF INTEREST TO EN- 
GLINEDRS. 
Liability for Injuries from Electric Wires. 


An electric light company, by license from the 
owner, had a standard on a building, which it 
leased to a telephone company, who had one of its 
employees attach its wires to it. There was access 
to the standard through the building, but when 
ordered to attach the wire to the standard, instead of 
going through the building he went upon the buiiding 
adjoining to reach it, and was injured by one of the 
wires reaching from the standard. It was held that 
the company was not liable, though the wire was not 
properly insulated. The statute making telegraph 
companies liable for injuries resulting from their 








' 
4 


f14 


posts, Wires, eic., does pot render an electric company 
sine jor a personal injury resulting from Iimpropes 
usulation of the wires, since the statute of 1883, 
making all provisions of law in respect to the erec- 
tion of telegraph and telephone lines applicable to 
electric light companies, relates solely to the authority 
of companies to erect and maintain electric lines, 
ind not to their liability for injuries.—Hactor  v. 
Koston Electric Light Co. (Sup. Jud, Ct. of Mass.), 
37 N. E. Rep., 773. 
Liability for Improper Insulation of Wires. 

The statute providing that electric light companies 
shall safely attach their wires to sufficient supports, 
“and insulate them at all points of attachment,” 
means that such wires must be insulated at the point 
of attachment to the support. When two business 
corporations or two persons, under some agreement 
between themselves, use the same structures, owned 
by one of them, as support for separate lines of wire 
used by each for, the transmission of dangerous cur- 
rents of electricity, the duty of the owner of the struct- 
ures is te exercise reasonable care in seeing that his 
wires are kept, so far as is practicable, In a safe con- 
dition at such places as the servants of the other are 
expressly or impliedly licensed to go in performing 
their duties, The fact that other circumstances must 
occur to render contact with such wires dangerous, 
if it be true, cannot excuse the owner from taking 
rensonable care, in view of all the circumstances 
likely to occur, to have its wires ge gee J insulated 
at points near which the servants of another have 
the right to come,—Ilingsworth vy. Boston Electric 
Light Co. (Sup. Jud. Ct. of Mass.), 37 N. E. Rep., 779. 
Right to Recover Payment for Void Assesrsment. 
Where a sewer assessment, valid on its face, is 
yold because the contract was let without. advertise- 
ment for proposals, an owner of assessed property 
may recover a payment made by him in ignorance of 
the invalldity.-Mutual Life Ins. Co,, of New York 
v. Mayor, ete., of N. Y¥. city (Sup. Ct., First Term, 
Gen: Dept, 20 N. Y. Supp., 980. 


Assessment for Sewage Pumping Works. 


The Supreme Court of Illinois holds that where the 
corporate authorities have decided that the lands in 
the municipality shall be drained by means of a cen- 
tral reservoir, into which the sewage shall be carried 
by drains, and from which it shall be raised by pumps, 
the faet that some of the land within the municipal 
limits could have been drained by the gravity system 
does net exempt such land from liability to assessment 
for the proposed pumping works.—MeChesney v. Vil- 
Inge of Hyde Park, 37 N. E. Rep., 858. 

Abandonment of Street. 

The Appellate Court of Indiana bolds, that the non- 
use of a dedicated street, though extending through 
the period covered by the statute of limitations appli- 
enable in cases of adverse possession, will not con- 
stitute an abandonment of the street, as a street can 
only be abandoned by a proceeding to vacate the same. 

City of Lawrenceburgh v. Wesler, 37 N. E. Rep., 956. 


CONSTRUCTION NEWS. 


RAILWAYS. 


East of Chicago—Existing Roads. 

BELLAIRE, ZANESVILLE & CINCINNATI.—It is 
reported that this railway will soon be changed to 
standard gage. It extends from Bellaire to Zanesville, 
©... a distance of 111 miles, and has a 3-ft. gage. Gen. 
Man., J. K. Geddes, Zanesville, O. 

BINGHAMTON & STATE LINE. About six miles of 
grading has been completed on this railway south from 
Binghamton, N. Y., and the surveys made to the Penn- 
sylvania state line.. The contracts for the rails have 
been awarded. Erastus Ross is the contractor for the 
road A. K. Harvey, Ch. Engr., Binghamton, writes 
us that the preliminary surveys have been made and 
location begun for the extension south from the state 
line. This will be built under the name of the Bing- 
hamton, Pennsylvania & Southern, and will extend 
through St. Joseph, Birchardville, Rush, Stevensville, 
Camptown and Wyalusing, 35 miles. The right of way 
for this will be secured as the location progresses. The 
capital for the construction has been secured, but no 
contracts for this will be awarded before February. 

BUCHANAN & ST. JOSEPH RIVER.—C. W. Hoteh- 
kiss, Engr., Niles, Mich., writes us in regard to this 
railway, noted Nov. 1 under St. Joseph Valley, that the 
work will not be completed this fall, and the company 
does not care to say much about it at present, but that 
the line has been surveyed and the first two miles 
north of Buchanan, Mich., are under construction. The 
route is from Buchanan through Berrien Springs to 
Benton Harbor, 25 miles. Press reports state that the 
company is rebuilding the St. Joseph Valley road, which 
was completed between Buchanan and Berrien Springs, 
10 miles, a few years ago; and also that the St. Joseph 
Valley road has been purchased by the Michigan Cen- 
tral, which company will improve it and extend the 
line to St. Joseph, which is near Benton Harbor. 
Another correspondent, however, writes us that the St. 
Joseph Valley Co. is making improvements on its road, 
and that the Michigan Central is not interested in the 
work, 

DETROLT, BAY CITY & ALPENA.—Press reports 
state that this railway has been sold to the bondholders 
and that it is proposed to consolidate with the Alpena 
& Northern and to build extensions to Rogers City and 
Cheboygan and to Bay City. 

GRAND TRUNK.—This company is reported as con- 
templating the construction of a spur line between 
Brantford and Copetown, Ont. 

MILLERSBURG, ASHLAND & GREENWICH.—The 
H. B. Camp Co, is furnishing the money and building a 
raibway from Shreve, O., on the Pennsyivania Co.'s 
line to Jeromesville, 18 miles. The grading is done, 
seven miles of rails laid and road is expected to be com- 
pleted this month. TH. B. Camp, 112 Union St., Akron, 
O., writes us that a company will probably be organ- 
{ved under the charter issued last spring, and the rail- 
wav extended to Ashland, O., on the Erie road. 

PENNSYLVANIA MIDLAND.—The Hollidaysburg, 
Pa., ‘Register’ states that this railway, which is to ex- 
tend between Cessna, on the Bedford division of the 
Pennsylvania, and Brook's Mills, Pa.. on the Altoona 
division, is nearing completion and will be in operation 
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in a shert time. The road will be about 25 miles long 
The roadbed is completed and the rails are now bein, 
laid. It will be operated as an independent line, when 
finished. The road is controlled by Theo. Gerrish and 
others, of Maine, who are also interested in other short 
roads in Penmsylvania, and who own tracts of coal and 
mineral property along the route of the new road. 
_ — . M, Africa; Pres., G. B. Orlady, Hunting- 
don, Pa. 

ST. CROIX & PENOBSOOT.—-The proposed extension 
of this railway was noted in our issues of Oct. 11 and 
25. James Mitchell, Gen. Man., Georges Valley R. R., 
Rockland, Me., writes us that he and Geo. P. Wescott, 
Portiand, Me., have purchased the road and that sur- 
veys are now being made for an extension from Prince- 
ton to connect with the Maine Central at Tomah or 
Eaton, a distance of 25 or 30 miles. This will probably 
be built if the city of Calais will relinquish ithe $85,000 
in bonds which it holds against the road. The line is 
now in operation from Calais, Me., to Princeton, Me., 
21 miles. 

WADDINGTON, CANTON & SOUTHERN.—H. E. 
Seaver, Treas., Oanton, N. Y., writes us that the ¢on- 
tract for building this railway has been awarded to W. 
FE. Darwin & Co., Owego, N. Y., who have commenced 
the construction. The route is from Waddington, N. Y.. 
through Potsdam and Madrid to Canton, 27 miles. The 
surveys have been completed and nearly all the right 
of way obtained. Pres., Jas. Spears, Canton, N. Y.; 
Ch. Engr., John G. Tait. 

WATERVALE & BPNZIB VALLEY.—Leo. F. Hale, 
Watervale, Mich., writes us that 4% miles of this rail- 
way was built by the Watervale Mfg. ©o., now in the 
hands of O. X. Wheeler. as receiver, and that no more 
will be built at present. The line was projected to 
Thompsonville, about 20 miles. The railway is owned 
by the Watervale Mfg. Co. 

Projects and Surveys. 

BRADY'S BEND COAL & IRON CO.—R, E. Rowe, 
Engr., Kaylor, Pa., writes us that contracts will prob- 
ably be awarded within a few days for the construction 
of the railway to be built by this company frem E, 
Brady, through Brady's Bend, Chicora, Greene City to 
Oneida, Pa., connecting there with the Pittsburg, She- 
nango & Lake Erie, a distance of 17144 miles. One-fourth 
of the route is on the company’s own property. Pres., 
H. Billings, Boston. Ch. Engr., J. D. Hagerty. 

CHICAGO, INDIANAPOLIS & CHATTANOOGA 
SOUTHBRN.—F. L. Patrick, Pres., Columbus, 0,, 
writes us that it is hoped to arrange for the construc- 
tion of this railway from Owensboro, Ky., to Mitchel, 
Ind., 84 miles, soon after Jan. 1. The line has been lo- 
cated for this 84 miles and is projected to Bedford and 
Indianapolis, a total distance of 190 miles. The work 
will include several bridges and tunnels. Ch. Engr., J. 
H. McCormick, Columbus, O. 

COLUMBUS, HOCKING VALLEY & ATHINS.-—F. 
F. Remple, Logan, O., writes us that the construction 
of this railway will be commenced immediately. The 
route is from Columbus, through Carroll, Lancaster, 
Logan and Nelsonville to Athens, a distance of sabsut 
100 miles. The project was noted in our issue of Oct. 4. 
Pres., A. Bauman, Columbus, 0. Ch. Engr., Wm. Jen- 
nings. 

QUEBEO & PACLFIC.—Canadian papers state that 
application will be made to Parliament next session to 
incorporate a company to build a railway from Quebec 
to Norway House, north of Lake Winnipeg, and thence 
to Fort Simpson, on the Pacific coast, with a branch 
from Montreal to the main line north of Montreal, and 
one from the main line at Pine Island Lake, west of 
Lake Winnipeg, to a deep water harbor on Hudson Bay. 

Southern—Existing Roads. 

ALTAMONT & MANCHDSTER.—W. Woolsey, Alta- 
mont, Ky., writes us that this company hopes soon to 
be ready to resume the construction of ifs road which 
is projected from Altamont to Manchester, Ky., 27 
miles, of which 2144 miles, from Altamont to Lu Ciel, 
was built in 1893. Pres., C, Crooke. 

CHARLESTON, CLENDENIN & SUTTON.—The 
Drake & Stratton Co. is reported as pushing the con- 
struction of this railway which is being built in West 
Virginia. The work is being done in 10-mile sections 
and much of the scraper work will be let in subcon- 
tracts. 

COLUMBUS SOUTHERN.—Press reports from Val- 
dosta, Ga., state that this company is contemplating a 
line from Albany, Ga., through Moultrie, Valdosta. 
Alexanderville and around the lower edge of the 
Okefenokee swamp to Jacksonville. 


HARRIMAN OOAL & IRON.—J. B. Rodes, Warriman, 
Tenn., writes us that this railway has been completed. 
It extends from Harriman to Petros, 22 miles. Ch. 
Engr., ©. A. Diemer, Jr. 

MONTGOMBRY, HAYNEVILLE & CAMDEN.-8. D. 
Bloch, Pres., Camden, Ala., writes us that financial 
preparations are being made to construct the first 20 
miles of this railway. The right of way has been se- 
cured from Camden to Montgomery, 73 miles, and the 
first 11 miles were graded about two years ago. 

POWELLTON & POCAHONTAS.—C. Scholz, Ch. 
Engr., Powellton, W. Va., writes us that a 1%4-mile ex- 
tension of this railway was completed in August, and 
that no more work is projected at present. 

TENNESSEE CENTRAL,.—It is reported that the 
contract for building the 25 miles of this railway be- 
tween Rockwood and Monterey, Tenn., has been let to 
Underwood & Green, Chicago, one of the stipulations 
of the contract being that the contractors are to sub- 
lease 600 convicts from the Tennessee Coal & Iron Co. 


Projects and Surveys. 


OHIO, SANDY RIVER & BLEKHORN.—John C. C. 
Mayo, Pres., Paintsville, Ky., writes us that it is hoped 
soon to complete the arrangements for securing the 
capital necessary to build this railway. The surveys 
have been completed and part of the right of way se- 
eured. The route is from Paintsville. in a southerly di- 
rection through Prestonsburg and Pikeville to Elkhorn, 
75 miles. Ch. Engr., C. K. Lawrence. 

ORANGE & MADISON.—J. B. Walker, Ch. Engr., 
Luray, Va.. writes us that surveys have been com- 
pleted for this railway, 16 miles in length, and that if 
the $50,000 subscription to be voted upon by Madison 
county next month is carried, the construction will be 
commenced early in January. Pres., M. A. Turner. 
Somerset, Va. 


SANFORD & LILLINGTON.—Robt. Strange, Fay- 
etteville, N. C., writes us that he has made prelimin- 
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ore surveys for a railway from Sanford to Lillingt, 
a 


UNITED STATES COAL, IRON & MFG. CO.—This 
company has made final surveys for a railway froin 
Belington, W. Va., along the Tygart River to Monroe. 
in Randolph county, a distance of 12 miles, and it is 
Stated that the construction will soon be commenced 
The work will probably be done by the company 
Pres., W. L. Watrous, Waverly, N. Y.; Gen. Man., 
P. Rease, Belington, W. Va. 

Northwest—Existing Roads. 

BRAINERD & NORTHERN MINNESOTA.—A corre 
spondent writes us that about 48 miles of the main lin, 
and 25 miles of branches will be completed next week 
if the weather permits, and that the road will be ex 
tended next season. Foley Bros. & Guthrie, St. Pay 
are the contractors for the construction. 

CHICAGO, PADUCAH & MEMPHIS.—F. P. Read 
Ch. Engr., St. Elmo, UL, writes us that this railw:\ 
has been completed from Mount Vernon to Marion. I)! 
40 miles, and that tracklaying on the line between s: 
Elmo and Mount Vernon, about 58 miles, was er 
menced Nov. 6, the grading and bridging being prac 
tically done. Johnston Bros. & Faught were the gen 
eral contractors. Pres., W. L. Huse; Gen. Man., B. F 
Johnston, St. Elmo, ll. 


GALESBURG, BTHERLEY & EASTBRN.—A corr 
spondent writes us that this railway was opened fo 
regular service on Noy. 1. The road is 12 miles long 
and starts from Wataga, Ill., on the ©. B. & Q., and 
runs east to Etherley, the new mining town growing 
up at the mines of the Galesburg Coal Co. This com. 
pany has 4,000 acres of superior coal, and has erecto| 
one of the most complete shaft houses in the state 
The road draws exclusively on 80 square miles of ex 
cellent farming country, which with the coal freight, 
all of which is assured to the new line, gives promis: 
of a large and profitable business. H. H. Windsor. 
269 Dearborn St., Chicago, is interested in the line. 

ST. LOUIS, COLLINSVILLE & EASTERN.—It is re 
ported that the grading on this railway between 
Bast St. Louis and Oollinsville, Ill.,° is being 
pushed rapidly, several miles having been cou 
pleted during the last month. A large force of men 
and teams, with grading machines, are on the work and 
it is expected that the grading will be finished befory 
cold weather. The road will be a direct route from East 
St. Louis to the coal fields near Collinsville, and wil! 
compete with the Vandalia line between these towns. 

Projects and Surveys. 

HOT SPRINGS & WIND CAVE.—Incorporated in 
South Dakota Nov. 7 to build a railway from Hot 
Springs to Wind Cave, 12 miles; capital stock, $150,000 
incorporators, Chas. P. Stackpole, John Stabler, Geo. 
©. Smith, of Hot Springs, S. Dak., and others. In ou: 
issue of Oct. 11 it was stated that the Burlington « 
Missouri River was as making surveys for 
a short extension from Hot Springs to the entrance of 


Wind Cave. 
Southwest—Existing Roads. 

CHOCTAW, OKLAHOMA & GULF.—Geo. S. Good & 
Go., Lock Haven, Pa., have been awarded the contract 
for the extension of this railway from South McAlester 
to Oklahoma City, 122 miles. The road was completed 
from Wister Junction, Ind. T., west to South McAlester 
67 mites, and from El Reno east to Oklahoma City, 31 
miles, four years ago by the Choctaw Coal & Ry. Co. 
but was in the hands of receivers from Jan. & 1891, un 
til a few months ago, when the company was reorgan 
ized under the above name. The line is projected from 
Little Rock, Ark., to Albuquerque, N. Mex., with a 
branch to Denison, Tex. The extension for which the 
contract was awarded last week will include 40 miles 
of heavy rock cutting, but no tunnel work. The tem 
porary office of the contractors will be at South Me 
Alester, Ind. T., after Nov. 18. It is expected to com 
plete the extension by next July, and at from 3,000 
to 5,000 men will soon be at work on the line. Th: 
firm of Geo. 8S. Good & Co. is composed of Geo. S 
Good, Lock Haven, Pa., and James Kerr, Clk. of th: 
House of Representatives. 

KANSAS CITY, PITTSBURG & GULF.—The syndi 
cate that is building this and the Texarkana & Fo: 
Smith railway is reported to have raised $4,000,000 1. 
complete the line to the Gulf of Mexico, and it is re 
ported that the contract for the extension of the Tex 
arkana & Fort Smith road to Shreveport, La., has bee: 
awarded. The incorporation of the Kansas City, Shrev: 
port & Gulf Ry. Co. to build the extension from Shreve 

ort to Sabin Pass, Tex., was recently noted. F. 1 
Lubell, Secy., has established temporary headquarters 
at Shreveport, La. 


MISSOURI KANSAS & TEXAS.—A geurveying cor} 
is reported as again at work on an extension of this 
railway from San Marcos to San Antonio, Tex.  Tii: 
route was surveyed about a year ago by Carey A Wi 
son, Ch. Engr., Parsons, Kan. 


Projects and Surveys. 


OKLAHOMA CENTRAL.—Press reports state tha 
the contract has been signed for the immediate con 
struction of a section of this railway from Hunnewe! 
Kan., to Parker, in the Cherokee strip. The road i- 
pees from Arkansas City, Kan., to Vernon and 
aso, Tex., and wou'd give the Santa Fe a direct rout: 
from Kansas City through Oklahoma and Northwesterm 
Texas. Pres., C. G. Jones; Vice-Pres., O. P. Mistcher 
Secy., LeGrand Byington; Treas., S. A. Stewart, «!! 
of Oklahoma City, Okla. 

SPRINGFIELD & LITTLE ROCK.—Phil L. Dough- 
erty and a party of surveyors are reported as surveying 
a route south from Springfield, Mo., to Little Rock, Ark 

WACO & PALESTINE.—G. R. Cooke & Co., Pales 
tine, Tex., and Sam Sanger, Waco, Tex., are interested 


- a proposed railway between Waco and Palestine. 
ex. 


Rocky Mt. and Pacific—Existing Roads. 


BURRARD INLET & FRASER VALLEY.—It is re 
ported that the construction of this railway will soon 
be resumed. It is projected from Sumas, Wash., to 
Vancouver, B. C., 47 miles, and the contract for the 
construction was awarded in June, 1893, to King & 

ickinson, Tacoma, Wash. Pres., C.D. Rand, Van 
eouver, B. C, 

SAN PETE VALLEY.—The extension of this railway 
to the Morrison coal mine was formally opened Nov. 7, 
and O. R. Young with a party of 22 is now surveying 
for an extension from Moroni north to “Salt Lake City. 
It is reported probable that the construction of this 
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xtension will be commenced early in the spring and 
that the line will then be changed to standard gage. 
SOUTHBDRN PACIFIC.—This company is reported -as 
securing right of way for a 7-mile extension into the 
city of Pasadena, Cal. 


Projects and Surveys. 


COLORADO WESTERN.—S. M. Logan, Secy., Grand 
Junction, Colo., writes us that E, B. Savage is in 
charge of a party of engineers making preliminary sur- 
veys for this railway, which will be about 286 miles in 
length. The capital for the construction is in view, but 
no contracts have been awarded. The incorporation of 
this company to build a railway from Grand Junctien, 
Colo., to Provo, Utah, was noted in our issue of Oct. 
25. Pres., St. Vrain Le Sieur, Provo City, Utah. 

OOLORADO, WYOMING & GREAT NORTHERN.- 
Incorporated in Colorado to build a railway from Grand 
Junction, Colo., up the Green River to Green River, 
Wyo., on the Union Pacific, with branches to Provo 
City, Utah, and Meeker, Colo.; capital stock, $1,000,000; 
ineorporators, M. T. Carpenter (Pres. and Gen. Man., 
Little Book Cliff Ry.), Thos, Sandford, C. F. Lass and 
others, all of Grand Junction, Colo. ‘The incorporators 
are mostly directors of the Little Book Ciiff Ry., a 
narrow-gage road in operation from Grand Junction to 
Little Book Cliff coal mines, 11 miles distant. The new 
company will purchase this railway and build branches. 

COLUMBIA & EASTERN.—Incorporated in Oregon to 
build a railway from near the mouth of the Coluinbia 
River, in Clatsop county, and passing through 
Clatsop county toward the Nehalem valley and through 
Columbia, Washington, Mulfnomih, Clackamas, Marion, 
Laine, Harney and Crook counties to near the Snake 
River. at Ontario, or near Owyhee, Ore.; capital stock, 
$300,000: incorporators. Henry C. Grady, C. W. John- 
son and R. W. Mitchell, of Portiand. (% 

SAN DIEGO & PACIFIC.—A San Diego, Cal., repert 
states that C. E. Mayne, J. S. Bachman, G. F. MeCul- 
loch, J. W. Cook, C. L. Heartt and others are about to 
file articles of incorporation for this company, which 
proposes to build a railway from San Diego through La 
Mesa. El Cajon, Santa Maria, through San Felipe Pass 
to Southern Nevada, Utah and eastward, with ultimate 
hapes of making a transcontinental line. 

STREET AND ELECTRIC RATLWAYS. 

HOLYOKB, MASS.—The council has granted a fran 
chise to the Holyoke St. Ry. Co. to build its line on 
Northempton St. The company has petitioned for 
thout 12.830 ft. of right of way on other streets. 

HOPKINTON, MASS.—An electric railway is projected 
berween Woodville. Hopkinton and Westboro and $50,- 
000 of the stock has been subscribed. B. G. Under- 
wood, Malden, and A. M. Bridgman, Brockton, heavy 
subscribers to the stock of the Marlboro & Westboro 
line, are reported as interested in the new road. 

NANTASKET, MASS.—The Nantasket Electric St. 
Ry. Co, has been formed to construct a line to connect 
Hingham, Cohasset and Hull. The road will be about 
4% miles in length: capital stock, $12,500. Z. T. Har- 
rington, C. A. Ranson, Hull; G. E. Davis, Hingham; J. 
(. FLood, Boston, are interested. 

CENTRAL FALLS, R. L—The Moshassuck Valley 
R. R. Co. has petitioned the Lincoln council for a right 
to extend its line and to operate the cars by storage 
batteries.——The Pawtucket St. Ry. Co. has petitioned 
for a franchise to extend its electric railway. The de- 
cision of the council has been postponed till April. 

NEW BRITAIN, CONN.—F. G. Platt, Treas., writes 
us that right of way has been obtained and surveys 
made for the Berlin extension of the Central Ry. & 
Electric CGo.’s line, 3 3-5 miles in length. noted last 
week. Most of the work will be done by the company 
which will sublet contracts for excavation, tracklaying. 
paving, ete. Pres., A. M. Young; Ch. Engr., FE. 8. 
Bond. 

WESTPORT, © >NN.—The street railway company has 
voted to petitio 1 the legislature for permission to change 
its motive power from horse to electricity and to extend 
the line to Compo Point. There is talk of selling the 
pant to the Norwalk Tramway Co., according to re- 
ports. 

STAPLETON, N. Y.—The Midland Ry. Co., which 
operates horse car lines from Stapleton to Concord, and 
from West New Brighton to Four Corners, Staten 
Island, has applied to the supervisors for permission 
to equip its lines with electricity. 

NEW BRUNSWICK, N. J.—The New Brunswick 
City Ry. Co. has been granted permission to extend its 
line and equip it with electricity. Supt., W. F. Price. 

PHILADELPHIA, PA.—The Norristown & Perki- 
omen Creek Electric Ry. Co. has been incorporated 
with a capital stock of $150,000. The line will be 
built from Upper Providence through Penn Square to 
Norristown. Pres., Thomas H. Regan. 

SCHUYLKILL HAVEN, PA.—The council _ has 
granted a franchise to the Pottsville & Reading Elec- 
tric Ry. Co. for its road through the town. 

BALTIMORE, MD.—The Clifton Park Ry. Co. is be- 
ing organized with a capital stock of $50,000. W. J. 
Taylor is council for the company. 


BALTIMORE, MD.—The “World’’ states that spec- 
ifications are now ready for constructing the section of 
the Washington & Baltimore E!ectric R. R. between 
Laurel and Washington, and bids will be opened at 
the company’s office on Hanover St. Dee. 1. The en- 
tire distance has been surveyed. The specifications 
call for 80-Ib. steel rails, laid and ballasted to enable 
a speed of 60 miles an hour. In the first specifications 
three steel bridges are provided for, one to be 100 ft. 
long and the other two 50 ft. Provision is also made 
for two power houses, one at Laurel and the other 
near Washington. The stock is held by Messrs. Wide- 
ner, Elkins, Hambleton, Dolan and Newbold, known 


oo Elkins-Widener syndicate. Pres., D. M. New- 
vold, 


_ATLANTA, GA.—The council has granted the Lithia 
Springs Electric R. R. Co. an extension of time until 
Feb. 5 to begin the construction 0” its line in the city. 
L. Z. Rosser is attorney for the co.npany. 


CEDARTOWN, GA.—A correspondent writes us in 
regard to the franchise granted to the Cedartown Im- 
provement Co., noted last week, that the franchise was 
obtained to prevent other parties from securing such 
a franchise for speculative purposes, but that no street 
railway is contemplated at present. 

CHATTANOOGA, TENN.—It is reported that the 


Electric St. Ry. Co. is considering extending its li 
East Chattanooga. - ewe 


ENGINEERING NEWS. 


COVINGTON, KY.—The Cincinnati & Rosedale xt 
R. R. Co. has been granted a franchise on three 
streets. 


SPRINGFIELD, O.—Surveys are being made for an 
electric railway from this city to Jamestown by way of 
Clifton. 


YOUNGSTOWN, O.-—A franchise has been granted 
to the Niles & Mineral Ridge Electrie Ry. Co. to ex 
tend its line from Niles to Girard. The Youngstown 
lines will be extended to Girard, making a continuo 
line from this city to Niles and Warren. It is expected 
the line will next year be extended to Cleveland 

COLUMBUS, IND.—Press reports state that the 
project to build an electric railway from Indianapolis 
to this city, and perhaps further south, is assuming 
definite shape. Between Greenwood and Indianapolis 
the right of way has been secured over a public high 
way and county bridges. The commissioners of John 
son county have been petitioned that an election be 
called in Pleasant township to vote aid to the proposed 
road, and to grant to its projectors the right of way 
over certain highways and bridges, It is claimed that 
Columbus is to be one of the terminal points of this 
line, and that power stations will be put in at Edin 
burgh, Frankline, Greenwood and this city. 

Add streets 


is 


CHICAGO, ILL.--A contract for 600 motors and 3,600 
HP. generators for the North Chicago and West Chi 
cago St. Ry. lines has been awarded to the General 
Electric Co., New York, according to reports. It is 
stated that about $4,000,000 will be spent for equipping 
the lines controlled by C. T. Yerkes with electricity 
—lIt is reported that a plan is being considered 
for converting the Evanston branch of the Chicago, 
Milwaukee & St. Paul R. R. into an electrie railway 
with the terminal at the head of Michigan Ave. The 
road is about 14 miles in length, terminating at 
Liewellyn Park. E. S. Dreyer and W. M. Hoyt are 
interested. 

ST. LOUIS, MO.—The Penny-Meyers Construction 
Co., Chicago, Pres. W. W. Penny, is reported as hav- 
ing signed a contract with the Mid-Suburban R. R. Co 
for constructing an electric line eight miles in length, 
work to commence Novy, 20. The power house will be 
located at Yeddo Park. Extensions are to be built 
rapidly as right of way can be secured. 

AYLMER, ONT.—The council has granted a fran 
chise, with exemption from taxes for 20 years, to an 
electric railway company which proposes to connect 
Hull with this city. A franchise for an electric light 
plant was also granted the same company. 

BROCKVILLE, ONT.—A. B. Wilgus has petitioned 
the council for a franchise for an electric railway. A 
committee, consisting of John Stagg, A. F. Stagg and 


H. M. Bissell, has been appointed to consider the sub 
ject. 


as 


HIGHWAYS. 


NEW YORK.—Bids are asked until Nov. 20 for max 
adamizing the Amboy road in Southfield. Richmond 
county. F. C. Vitt. Cik. Bd. Supervisors, Stapleton. 
The macadam board of Queens county has received the 
following bids at Hempstead for macadamizing por 
tions of road at Far Rockaway and Tearsall’s: 


James Caffrey (awarded contract), per lin. ft.......8 


van 
OE Ge Meets DOE Te Tene cc deecsrecnsnccwis 2.45 
I. CC, Bouker, Jr. o a acoutith tena net alae lindas 21% 
A. A. Carpenter, Portchester, N. Y., per lin. ft..... 2.19 
S. N. Deeker & L. T. Walters, IJr.. . 2.24 
d."W. Demet & Ose., per Mn. Tb... cece. 2.23 


NAW JERSEY.— Specifications have been prepared for 
macadamizing a number of roads in Mercer county, 
some of the roads being: The Old York road and the 
Mi‘ford road, near Hightstown, from Ewingville schoo!- 
house to Federal City; the connecting piece of road 





along the Shabbakonk line; Pennington and Hopewell: 
Greenwood Ave. city line to turnpike; road from EKighth 
ward, by way of Fashion Stud Farm and E. C. Hutech- 
insen’s mills and back to turnpike. Engr., Joseph Wat 
son, Trenton. 

WASHINGTON.—The commissioners of Whatcom 
county, at New Whatcom, have awarded the contract for 
constructing the Fairhaven and Lake Samish road to 
Thomas Moran. 


BRIDGES. 


BUFFAIA), N. Y.—The board of public works reports 
that the new Elmwood Ave. bridge can be repaired for 
$1,800. A month ago the estimate was $20,000. 

NIAGARA FALLS, N. Y.—A. H. Porter, Cy. Engr.. 
has made the preliminary surveys for a new iron bridge 
over the hydraulic canal at Second St. 

PITTSBURG, PA.—Bids are asked witil Nov. 24 for 
the erection of a steel bridge over the Mononzahela 
River from South 22d St. to Forbes &§t., at Soho. E. 
M. Bigelow, Dir. Pub, Wks. 

SCRANTON, PA.—The following bids were rece'ved 
Noy. 2 for the construction of two bridges, (1) being th: 
ree for the Roaring Brook bridge and (2) that for the 
anden St. bridge; Cy. Engr., Joseph P. Phillips: 


”» 
I aie ae tne stk ends caeaves $15,000 $13, 
Muldoon & Bowe. .. 0... ccccccccess 12,589 11, 
NING USES WSie oc Wis Sede Kee oer 14,77: 13,1965 
ED FN oo van sedated cannec ae 23, 865 18.495 
Broadhead & McConville.......... ...... 14,739 
Engineer’s estimate ............... 17,520 15,007 


WASHINGTON, D. C.—Quartermaster General Batch- 
elder has recommended that a bridge be constructed 
across the Potomac at or near the terminus of New 
York Ave., near Observatory Hill. The same recom- 
mendation was made in his report of last year. 

WOODVILLE, MISS.—The board of supervisors has 
let the contract for a steel bridge across the Buffalo 
River, at $5,000. It has also agreed to stand one-third 
of the cost of a steel bridge across the Homochitto. 
provided the same does not exceed $2,000, Adams 
county paying the remaining two-thirds. 


COLUMBUS, 0.—Bids are asked until Nov. 22 for the 
eonstruction of a 60-ft. plate girder bridge over the 
canal near Wm. Strickler’s, Hamilton township. W. 
H. Halliday, Audr. Franklin County. 

ELMWOOD PLACE, 0.—The bridge across the canal 
at Township Ave. collapsed Nov. 4. The bridge had 
been condemned for some time, and authority to build 
a new one was granted a year ago. 
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POLED. O.-—The citizens voted by a wajyordy of 
GO1T » issue $200,000 in bonds for an upriver bridge 

DULUTH, MINN.--There is a probability that the 
Gartieid Ave. viaduct will be built this winter. It will 
be 2,200 ft. long, 75 ft. wide, and bave a clear head 
room of 22 ft. over the tracks Phe esti nated cost 
When the plans were prepared two yt 
S1L05,000, 

DENVER, COLO.—Bids are askei until Nev. 21 fo 
the erection of a new esieel through bridge across tbe 
South Piatte River at SSth St.; bridge to have two 
200-ft. spans of three Pratt trusses each and to be 
built upon tubular foundations. A. © 
Bd. Pup. Wks. 
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WATER-WORKS 


DEERING, ME.—There is talk of petitioning the 
legisiature for right to construct municipal works. The 
coutract With tue Portiand Water Go. Ww 
pire for several years 

GLOUCESTER, MASS. sjoth branches of the coun 
cil have voted practically Uununimously lo relew the 
light against the water compauy before the next leg 
isiature, The city wish either to purchase the 
plant at a fair price or to construct new works 

NEW BEDFORD, MASS Phe couneil bas passed an 
order authorizing an issue of $1,200,000 in bonds for 
improving the water supply. 

ANGELLOA, N. Y.—H. E. Dudley, Village Ck., writes 
us that the village has contracted with the Angelica 
Water Co. for 2o hydrants for fire purposes; supply 
will be by gravity; population, 1,000, 

CANANDAIGUA, N,. Y.-At a tecent public meeting 
the citizens indorsed the action of the comiissione 
in securing plans for hew works, aud voted in tavor of 
taking steps to construct the plant at a cost not t 
exceed S1u0,000, M.S. Smith, t’res, 4 


lll HOt eX 


present 
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MLDDLETOWN, N. Y.—J. J. R. Croes, New York, 
has reported on planus for securing an increased suppiy; 
estimated cost, 505,000 to S115 000, 

MONROE, N.Y At an election Nov. 10 the citizens 
voted, oS to lo, in taver of works, and bids will be 
asked within a few days for the purchase of 336,000 
in SO-year 4 bonds for the construction, The as 
sessed valuation of the village is $411,000. The com 
missioners Will probably contract for pipe to be de 
livered in January and February, so that it can be 


laid early in the spring. ‘The plains for the works were 
made by Alexander Potter, New York, assisted by 
Fred. J. Knight, of this village, who will have charge 


of the construction. fhe supply will be by gravity 
from Lake Monebaska, three miles distant. Gilbert 
Carpenter, Pres. Comrs. 

PAWLING, N. Y The election called for Nov. i7 
to vote on the question of works, has been postponed 
bngr., C. W. Kuight, Rome, N. YX. 

ROCHESTER, N. Y E. Kuichling, Ch. Engr., writes 
us that the lowest bids received Nov. 9, tor laying 
Water pipe, as advertised in Engineering News, were 
as follows: Wim. Fulier, $1,640; Chambers & Casey 
S7T.065; Brayer & Albaugh, $/,689, $11,200, $7,541; 
Brulf, Horn & Co., >to, for the six contracts, re 
spectively. The prices of the lowest bids will be pub 
lished next week. 

KEY PORT, N. J.—Dids are asked by the commis 
sioners for a filter plant to filter 350 gallons pur 
minute. Rufus Ogden, Clin. 

VOINT PLEASANT, N J the Voint .'eusant 
Water-Works Co. has been incorporated; capital siock, 
S100,000; incorporators, Edward EL Murphy tbenj 1 
Coles, ©. W. Coles, J. J. Bridgman, and others. 

SEA ISLE CITY, N. J.—Press reports state that 
Philadelphia capitalists have offered to put in a $50,007 
plant if a franchise is granted them; supply from 
artesian wells. 

WESTVILLE, N. J.—It is reported that a private 
company has offered to put in works to supply New 
bold and South Westville. 

BRADFORD, PA.-A contract for engines for the 
works has been awarded to Bovaird & Seyfang. 

CANONSBURG, PA.--A proposition to supply the 
borough with water was bhoted Nov. 1. It is stated 
that the council has contracted for 36 fire plugs. 

COLUMBIA, PA.—The Conewago Water & Power 
Co. has petitioned for a franchise. 

EAST GREENVILLE, PA.—F. M. Keller, Town 
Clk., writes us that bids will be opened about Dee. 
15 for constructing works, including stand-pipe, steam 
pump, filters, etc.; estimated cost, $16,000; population 
ww; Engr., Horatio Sands, Pottstown, Pu. The vote 
for works was 111 to 25. 

HAZLETON, PA.—The citizens have voted, 1,220 t 
474, for municipal works. 

MAHAFFEY, PA.—Miles Wrigley writes us that he 
is organizing a company to put in gravity works, to 
cost $15,000; population, 1,300, 

SHENANDOAH, PA.—The citizens have voted, 1,208 
to 182, to issue $50,000 in bonds to complete the works. 

SUGAR GROVE, PA.—The citizens are reported as 
agitating the question of works. 

WERNERSVILLB, PA.—The Wernersville Water Co.. 
which was organized some time ago, has applied for a 
charter; capital stock, $15,000; directors, John Roether, 
S. S. Wolfskill, G. J. Kiopp and others. 

WASHINGTON, Db. C.—Bids are asked by the dis- 
trict commissioners until Nov. 17 for 200 fire hydrants 
and 0) street hydrants. 

BEDFORD CITY, VA.—The Glamorgan Co, has been 
awarded the contract for trenching and pipelaying for 
the new water supply, for which $20,000 in bonds has 
heen voted, accord ng to reports. 

TITUSVILLE, FLA.—The council is considering the 
jlans for works recently prepared by J. Francia Le 
saron. J. W. Rogers, Clk. 

TUSKEGEE, ALA.—It is reported that there is talk 
of putting in works. 

PADUCAH, KY.—W. H. Patterson, Clk., writes us 
that the city is trying to purchase the works, as per 
ordinance granting the franchise. 

BELLAIRE, O.—The Union Iron Wks., Brie, Pa., has 
been awarded a contract for new boilers of 300 HP. for 
the works, at a cost of about $1,275. 

CLEVELAND, O.—Press reports state that the di- 
rector of public works has been authorized to advertise 
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for bids to begin work on the new $25,000 tunnel and 
for laying a 45-in. pipe in the tunnel. 

COLUMBIANA, U.—The citizens have voted, 188 to 
60, to issue $40,000 in bonds for works. 

EKLMWOOD PLACK, O.—The vote for works stood 
214 for and 177 against, and the proposition did not 
receive the required two-thirds vote. 

LEBANON, O.—The council bas passed an ordinance 
eailing for an election Jan. 8 to vote on an issue of 
$50,000 in bonds for works. 

OXFORD, O.—R. J. Cunningham, Secy. National 
Water-Works Co., Pittsburg, Pa., has written to the 
council In regard to a franchise for works. 

ANGOLA, IND.—It is reported that surveys have 
been made for works. 

BRIGHTWOOD, IND.—Wm. Wright, Secy. Com., 
writes us that the contract for plans and specifications 
for works, as advertised in Engineering News, has been 
awarded to W. 8S. Shields, Chicago. The committee re- 
celved bids from 14 engineers, the prices ranging 
from $150 to $550 and from 1% to 3% of the cost of 
plant. 

CONVERSE, IND.—The citizens have voted in favor 
of works. Address C. M, Biue, Clk 

UETROIT, MICH.—Bids are asked by the board un- 
til Jan. 7 tor the purchase of $10U,00U0 in 30-yeur 44% 
gold bonds for a new force main. 

EATON RAPIDS, MICH.—Thbe proposition to issue 
$35,000 in bonds for works was carried Nov. 6 by 103 
majority, and the construction will be commenced at 
once, 

MONKOBR, MICH.—Jobn Steiner, Cy. Cik., writes us 
that the council contracts for a supply for one 
year at a time, and in case the water company will 
not furnish a supply for the amount appropriated, 
plans for new works will probabiy be maue; popula- 
tion, 6,000. Bids are asked untii Nov. 26 for furnishing 
a supply for one year, and the present works were 
built by the Monroe Water Co. in 1889, as stated in 
vur issue of Nov, 1. 

GIBSON CITY, ILL.—T. D. Spaulding, Mayor, writes 
us that the contract for works, as advertised in Engi- 
neering News, has been awarded to W. H. Wallingford, 
Newport, Ky., at $24,030. Sub-contracts have been 
awarded as follows: Simking wells, Sands & Turner, 
Cincinnath; brick work, Mull & Rasmussen, Gibson 
Clty; carpenter work, Arbogast Bros.; iron work, 
Gibson Lron Wks. 

MAYWOOD, LLL.—<An artesian well is being bored to 
secure a supp.y tor the town. Arthur Jones is president 
of the town board. 

MILAN, LILL.—The council has voted to construct 
works to cost $14,871, according to reports, 

OHIO, LLL.—Chas. Abraham, Oy. Cik., writes us that 
the contract for works has been awarded to the Chal- 
lenge Wind Mill & Feed Mill Co., Batavia, 

ELKHOKN, WIS.--Jay F. Lyon, Clk., writes us that 
the Gray Water Supply Co., Milwaukee, has the con- 
tract for works, the construction to be begun about 
Nov. 1; supply from artesian well. 

KAUKAUNA, WIS.—The Kaukauna Water-Works Co. 
has been incorporated by J. I’. Moffett, J. L. Hotchkin, 
Hampton Corlett, P. M. Reuter; capital stock, $100,000. 

BANCROFT, 1A.—W. F. Laidley, Recdr., writes us 
that the following bids were received for constructing 
works: 


Fairbanks, Morse & Co., Chicago..........e.-00. $4,952 
lowa onstruction Co., Sioux City, la........... 4,650 
Jackson & Moss, Des Moines, Ia.............-65 4,610 


JESUP, LA.—Wm. Golden, Recdr., writes us that no 
steps have yet been taken by the council for works; 
population, 1,000, 

MOVILLE, LA.—The council has received four bids 
for the construction of works, according to reports. 

SABULA, LA.—The vote for works showed that 157 
men and 36 women voted for works and 49 men and 8 
Women ugainst them. 

SLOAN, LA.—A well is being sunk tu secure a supply. 
This is the second attempt. 

SUMNER, IA.--Frank Wescott, Town Recdr., writes 
us that all bids for works will probab.y be in by Nov. 
15; pepulation 1,600. 

MINNBAPOLIS, MINN.—The joint committee on res- 
ervoir and filter has voted to recommend that the offer 
of Mr. Lowry of 45 acres of land for a site for a new 
reservoir be accepted and that $200,000 in bonds be 
issued for commencing the work this fall. The esti- 
mated cost of the reservoir is $1,146,000, as stated last 
week. 

DESHLER, NBB.—Chas. G. Low, Secy. Deshler In- 
provement Association, writes us that the proposed 
works, noted last week, are too small to ask for bids 
from outside parties. 

GOTHENBURG, NBEB.—Chas. A. Morell, Oy. Cik., 
writes us that an election will be held Nov. 19 to vote 
on an issue of bonds for works; no plans yet prepared; 
pepulation, 1,000. 

PIND BLUFF, ARK.—The city has made application 
to the U. S, Court for the appointment of a receiver for 
the Pine Bluff Water-Worka Co. 

SALISBURY, MO.—Bids are asked until Nov. 26 for 
constructing works, as stated in our advertising col- 
umns. T. Newbold, Cy. Clk. 

ntaZVILLE, WASH.—O. H. Greene, Town Clk., 
writes us that the contract for works has been awarded 
to W. H. White & Co., Spokane, Wash.; supply from 
wells; population, 600. j 


ALAMEDA, CAL.—The Oakland Water Co., of which 
W. J. Dingee is president, is reported about to extend 
its mains through the principal streets of this city, and 
as having already purchased about 2,800 tons of 16 to 
4-in. pipe for the work. The company has recently 
leid a 80-in. main along the San Leandro county road 
from Alvarado to Oakland. It is reported that the 
Artesian Water Co., which supphes this city, has re- 
cently reduced its rate 25%, but that the rates offered 
by the new company are much lower. 


LOS ANGELES, CAL.—-The City Water Co. is building 
a tunnel 4,000 ft. long for a new supply for the southern 
and western portions of the city. The tunnel will be 
4 ft. wide and 6 ft. high, and the water will be con- 
veyed to a new 40,000,000-gallon reservoir, which will 
be built at once, according to local papers. : 
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AMHERSTBURG, ONT.—It is reported that $9,000 in 
bonds will be issued for works. 

HINTONBURG, ONT.—Surveys of the village have 
been made by E. J. Rainbeth. There is talk of con- 
structing works and sewers, according to reports. 

PORT HOPB, ONT.—Plans and specifications for 
works are asked until Nov. 19. T. A. Thompson is a 
member of the council. 


IRRIGATION. 


NEW COMPANIES.—Six Mile Ditch & Reservoir Co., 
langincnt, Colo.; $20,000; J. J. Beasley, J. R. Forsyth, 
W. B. Neeley. 

Stewart Ditch Co., Paonia, Colo.; $26,000; D. J. 
Stewart, J. B. Love, T. C. Ward. 

Keystone Canal Co., Phoenix, Ariz.; $750,000; W. H. 
Hulings, H. C. Maguire, T. D. Bennett. 

Thedford Irrigation & Power Co., Thedford, Neb.; 
$5,000; J. M. McMillan, J. H. Evans, C. C. Wright. 

Blain County Irrigation Co., Brewster, Neb.; $40,000; 
the ditch to be 25 miles long; Pres., E. W. Rankins; 
Vice-Pres., S. A. Dailey; Secy., P. C. Erickson. 

Brown County Irrigation Co., Brownwood, Tex.; a 
dam will be constructed in the Colorado River, about 
25 miles north of Brownwood, and it is intended to ir- 
rigate nearly the entire Pecan Bayou Valley; Pres., D. 
a Me Vice-Pres., S. R. Coggin; Secy., F. A. 
Swinden. 


SEWERS. 


SOUTH FRAMINGHAM, MASS.—The city has pur- 
chased about 19 acres of land for use as a filtration 
bed for the disposition of the underdrain water. 

WLNDSOR LOCKS, CONN.—J. W. Byrne, Town Clk., 
writes us that a committee has been appointed to se- 
cure estimates, ete., for a system, but that the com- 
mittee has not yet reported and it is not probable that 
anything will be done at present. Address, J. B. Egan. 

AUBURN, N. Y.—The construction of sewers esti- 
mated to cost about $65,000 is being discussed. 

NIAGARA FALLS, N. Y.—The Niagara Falls Power 
Co. has petitioned the council to put in 3,000 ft. of 
sewer in Buffalo Ave. 

WHITH PLAINS, N. Y.—Plans are being prepared 
for 1,800 ft. of 8in. pipe sewers; average cut, 12 ft. 
Address, J. Henry Carpenter & Co. 

HOBOKEN, N. J.—Bids are asked until Nov. 28 for 
constructing an outlet sewer in Ferry St., estimated to 
cost about $100,000. M. V. McDermott, Cy. Clk.; T. F. 
McCann, Cy. Surv. 


NEWARK, N. J.—Bids are asked until Nov. 22 for 
constructing 3,185 ft. of 15 to 10-in. pipe sewers in 
four streets. J. C. Mundy, Gen. Supt. Pub. Wks. 


ALLEGHENY, PA.—The board of public works has 
recommended the construction of a main sewer in 
Morgan St. The work has been under consideration for 
a long time. 


PITTSTON, PA.—The borough of West Pittston has 
voted to issue $25,000 in bonds for sewers. Potter & 
— Pittsburg, have prepared plans and specifica- 

ons. 

SWARTHMORE, PA.—The citizens have voted to 
issue $16,000 in bonds for sewers and streets. 

BEUFAULA, ALA.—The council is discussing the 
question of a system. 


CLEVELAND, O.—The construction of a sewer from 
the Cleveland state hospital to the Broadway sewer is 
being discussed by the board of control. J. H. Farley, 
Dir. Pub. Wks. 


COLUMBUS, O.—H. C. Cannon has been awarded a 
contract for constructing sewers, at $7,987. 


DAYTON, O.—The contract for constructing a sewer 
in Maple St. has been awarded to Jacob Neibert. 

SANDUSKY, O.—M. J. Callan has been awarded the 
contract for constructing a sewer in Madisoa St., at 
$9,067. 

STBUBENVILLE, O.—Bids are asked until Dec. 10 
for the purchase of $100,000 in 30-year 4% water bonds. 
Jas. M. Reynolds, Cy. Cik. 

FORT WAYNE, IND.—Bids are asked by the depart- 
ment of public works until Nov. 16 for constructing 
local sewers in two streets. 

INDIANAPOLIS, IND.—W. R. Mercer & Co., have 
—. awarded a contract for a local sewer at $1.83 per 

n. ft. ? 


KOKOMO, IND.—The council has adopted resolu- 
tions for constructing a system. 


GRAND RAPIDS, MICH.—The council has passed 
resolutions for constructing sewers in 11 streets. 


LAKE CITY, MICH.—The works have been sold to a 
Pennsyivania company, according to reports, and will be 
remodeled and extended. 

RIVER FOREST, ILL.—Bids are asked untill Nov. 
19 for constructing a pipe sewer in Thatcher Ave. 
G. W. Shearburn, Village Cik. (P. O., Oak Park. ?) - 

WATERTOWN, WIS.—R. T. Wilsen, Milwaukee, has 
been awarded the contract for constructing sewers at 
$12,707. The bids were published Nov. 1 under Con- 
tract Prices. 

DAVENPORT, IA.—Bids are asked until Nov. 22 
for constructing 10-in. pipe sewers in two streets. BE. 
W. Boynton, Comr. Pub. Wks. 


DES MOINES, I[A.—The contract for constructing the 
Oapital Park system; about three miles in length, has 
been awarded to H. A. King, at 99 cts. per lin. ft. The 
bids were published in our issue of Nov. 1. 

BENSON, MINN.—Anthon Arnesen, Village Recdr., 
writes us that the contract for constructing 4,000 ft. 
of 24-in. pipe sewers, average cut about 12 ft., has been 
awarded to Nels Brickson. 

SAN ANTONIO, TEX.—The council has engaged §.. 
M. Gray, Providence, R. L, as consulting engineer 
for two years, at $5,400 per year, during the construc- 
tion of the sewerage system, the work on which will 
soon be commenced. Bonds for $500,000 have been sold 
to B. Thurman & Co., Chicago. 


OAKLAND, OAL.—The following bids for construct- 
ing the Hast Lake sewer have been received by the 
eouncil: A. R. Wilson & Co., $42,140; A. W. Riner, San 
Francisco, $26,776 (informal); and two other bids. at 
$48,078 and $53,342. The bids will probably all be re- 
jected and the work readvertised. 





Nov. 15, 1894. 





WYANDOT, ONT.—It is rted that M. L. B 
om gy submitted plans for a system estimated to 


STREETS. B 


ALLEGHENY, PA.—The contract for ving Lucy 
St. with brick has been awarded to Carson & Hateniz. 
son at $5,924, and the contracts for regrading and re- 
mms Chestnut St. and Spring Garden Ave. to Keel- 
ng, Ridge & Co. at $2,213 and $7,851. 

SOUTH BETHLEHEM, PA.—Bids are asked unti! 
Nov. 25 for paving, curbing, ete. M. J. Dwyer, Chu 
St. Com. 

CALDWELL, 0.—The following bids have been re. 
ceived for paving North St.: E. J. Tracy, Zanesville, 
$6.175; C. Kennedy, Parkersburg, W. Va., $6,482; E. 
M. Ayers, Zanesville, $5,298, and William Young, Cald- 
well, $4,200. Engr., Edmund Turner, Zanesville, 


CINCINNATI, O.—The. Warren-Scharf Asphalt Pay 
ing Co. has been awarded the contract for paving 
Seventh St., at $12,671, and M. Crowley that for pav 
ing Clifton Ave. with brick at $4,983. 

CLEVELAND, O.—The council has received the fol- 
lowing bids for improving a portion of Erie St.: 


The L, P..& J. A. Smith Co.................. $22,585 


Ce aie SE UN PRs Ny kine cae oa 4p ca So nscec 23,857 
Wet ROGAN | i oo eos edd Saar Gebua ss 27582 
pe Re Se Pe ee Ore 29,573 
Se RN ons o's occas usliceelt Rcwetew Ok we ss 281587 
SN SS i gece es ca hunp ey ects ee scte bx 30/840 


COLUMBUS, O.—Bids are asked until Nov. 20 for 
grading the roadway of Parsons Ave., preparatory to 
the paving of the avenue. J. A. Fanning, Clk. 

ST. BERNARD, O.—Bids are asked until Dec. 6 
for the purchase of $3,100 of 6% street improvement 
bonds. J. G. Overmann, Clk. 

HAUGHVILLE, IND.—Bids are asked until Nov. vs 
for frading and graveling a portion of Sheffield Ave. 
0. S. Wright, Town Cik.; Paul Julian, Surv. Marion 
County, Indianapotis. 

LAFAYBPTTR, IND.—Bids are asked until Nov. 26 
for =e portions of two streets. T. W. Bur, 


JOLIET, ILL.—Bids are asked until Nov. 19 for con 
structing stone sidwalks in 13 streets. §S. C. Rickson. 
Dy. Clk.; O. R. Rauchfuss, Cy. Engr. 

MILWAUKEE, WIS.—The National Sidewalk & Pay 
$38 ooo. has been incorporated, with a capital stock of 


DAVENPORT, IA.—Bids are asked until Noy. 22 for 
grading and macadamizing Telegraph Road. E. W. 
Boynton, Comr. Pub. Wks. 

DUBUQUE, IA.—The city engineer has prepared spec.- 
fications for 35,000 sq. yds. or price paving on concrete 
foundation, and 15,000 lin. ft. of curbing, and the city 
recorder will soon advertise for bids, the work to be 
commenced April 1. 

SIOUX FALLS, S. DAK.—Bids are asked until Dec. 
3 for constructing sidewalks. F. L. Blackman. 

SBATTLE, WASH.—The board of public works has 
received the following bids for grading Temperance St. : 







FQ CPOE. ois cn ecte pga Shs. RRP ALERDL Geese 6<N $17,805 
Die Bs ROMER bse cks . oo 34,304 
Taylor Bros. ... .. 14,930 
Joti iss ans.0ceae 14,900 
McFee & McDonald. .. 14,680 
NN Sree .. 14.349 
pen a ee en eee 13,578 
oO. J. Erickson (awarded contract).............. 11,931 


ELECTRIC LIGHT AND POWER. 


PORTLAND, ME.—The machinery of the electric 
light plant was damaged to the extent of $100,000 
by fire and water Nov. 7, according to reports. 

PORTSMOUTH, N. H.—A .committee has been ap 
pointed to secure information in regard to a municipal 
electric light plant of 125 are lights, estimated to cost 
about $60,000. © ~ ; : 

HARDWICK, VT.—A village meeting has been called 
to discuss the putting in of an electric light plant. 


MANVILLE, R. I.—The council of Lincoln has grant- 
ed. franchises to the Woonsocket Electric Power « 
Machine Co. and to the Manville Fire District for light 
ing this village by electricity. 

NEW BRITAIN, CONN.—The New Britain Electri: 
Co. is reported about to increase the power of its plant 
for the purpose of supplying Plainville with electri: 
light. 

BROOKLYN, N. Y.—The Municipal Electric Light 
Co. has petitioned for permission to extend its service 
through the western districts ef the city. 

LE ROY, N. Y.—Press reports state that the Le Roy 
Hydraulic Electric Co. has been granted permission t» 
string wires and erect poles for transmitting electricity 
fer heating, power and light on streets where there ure 
now no poles. 

FLEMINGTON, N. J.—The citizens have voted to 
light the town with electricity. A committee was ap 

inted to inspect the systems in use in other towns. 

he contract for the work will probably be awarde:! 
soon. 

HACKENSACK, N. J.—The plant of the Edison Elec- 
tric Light Company was destroyed by fire Nov. 6, caus- 
ing a loss of ,000, according to reports. 


MILLVILLE, N. J.—Bids are asked until Dec. 10 for 
lighting the city with electricity for five years, as 
stated in our advertising columns. L. H. Hogate, Cy. 
Reedr. 

GILMERTON, VA.—It is reported that an electric 
light plant is to be erected, and on completion of the 
air line road from Portsmouth that an electric railway 
will probably be cons\:ructed. 

AMERIOUS, GA.—The council is talking of putting in 
a dynamo at the pumping station and supplying electric 

t for the city. It is estimated that a compete 
plant can be erected, including poles and wires, at 1 
font of $6,000. The city now pays $5,000 per year for 
lights. : , 

DB LAND, FLA.—A company,has been formed, with 
a capital stock of $300,000 to wilisthoct an. electric light 
and ice plant and an electric railway. — 


MIDDLETOWN, 0.—The citizens ved Nov. 6 to 
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grant a franchise to H. McKnight to establish an 
electric light plant. Work will commence at ouce. 

STOWN, O.—The citizens voted on Nov. 6 
anus 10-year franchise to the M.ddlecown E ec- 
tric Light & Power Co. for a plint in this city, work on 
which will be coamenced at once. 

KALAMAZOO, MICH.—The citizens have again voted 
to issue $40,000 in bonds to build an e-ectric light p.ant. 
There are claims of an illega: election and the council 
may again be enjo_ned. . 

LAKE CITY, MICH.—It is reported that an electric 
light plant will be put in by a company that has pur- 
chased the water-works. 

MONROE, MICH.—Bids are asked until Dec. 26 for 
68 electric lights from Jan. 1. John Steiner, Cy. Clk. 

NORTH BRANCH. MICH.—It is reported that Roch- 
ester parties wil put in an electric light plant if a 
bonus of $400 can be secured. 

GILROY, CAL.—C. Sutton, Watsonville, is interested 
in a project for an electric ight plant at this place. 

TORONTO, ONT.—J. W. St. John, representing the 
Georgian Bay Ship Cana! & Aqueduct Co., has proposed 
to the mayor of Toronto Junction that a contract be 
made permitting the company to supply electricity for 
heat, light and power to that town. 

NEW COMPANIES.—Mount Jewett Electric Light & 
Power Co., Mount Jewett, Pa.; $2,000; Treas., M. J. 
Gallup. 
tric Electric Co.. Pacific, Mo.; $5,020; A. H. Brown, 

. Kappitz, G. H. Gross. 
oe Light & Power Co.. Georgetown, D. C.: 
$35,000: A. H. Wilder, V. M. Watkins, St. Paul, Minn.; 
G. A. King. W. B. Harvey. Washington. s 

Universal Electric Construction Co., Detroit. Mich.: 
$25,000; J. H. Tatbot, W. R. McLaren, R, A. Brett. 





GARBAGE DISPOSAL. 


CAMDEN, N. J.—The committee on streets and high- 
ways is investigating the question of a garbage crem:- 
tory to dispose of 50 tons of garbage per day. B. H. 
Stivers, Clk, Com. 

PHILADELPHIA. PA.—The National Sinttary Fur- 
nace Co. was incorporated Nov. 8 to manufacture gar- 
bage furnaces, ete.: capital stock. $50,000. commencing 
business with $5,000; Treas., Francis McGil!, 1352 Alle- 
gheny Ave. 

YORK. PA.—The board of heilth recommended the 
eremation of the garbage of the city some time ago and 
it is reported that the matter will be considered at the 
next meeting of the council. 

NORWOOD. O.—The committee has recommended 
that the counci! call an election to vote on an issue of 
$10,500 in bonds for a girbage crematory. 

LITTLB ROCK. ARK.—H. C. Jones, Cy. Cik.. writes 
us that correspondence is solicited on the subject of 
garbage disposal: population, 40,000. 


MISCELLANEOUS CONTRACTS AND SUPILIDS. 


TELEPHONE FRANCHISB.—VPern, Ind.—A franch‘se 
has been granted to the Harrison Telephone Co. 

STREET CLEANING.—Portland, Ore.—The_ council 
has voted to advertise for bids for cleaning and sprink- 
ling the streets. 

BOILER.—Baltimore, Md.—Bids are asked until Nov. 
23 for a 59-HP. water tubular bolter for the polytechnic 
institute. H. M. Cowles, Secy.. School Comrs. 

MARINE RAILWAY.—Brunswick, Ga.—It is reported 
that R. B. Briesenick & Son will soon build a marine 
railway and have awarded the contract for the con- 
struction. 

FILLING.—New Orleans, La.—Bids are asked until 
Nov. 21 for 18.500 cu. yds. of earth filling at the east 
and west jetties of the New Basin Canal at West End. 
L. J. Doize, Secy., 37 Camp St. 

BREWERY.—San Antonio, Tex.—It is reported that 
$150,000 will soon be spent in enlarging the ice plant, 
boiter capacity and in making other extensions to the 
City Brewery. Otto Koehler, Man. 

SHBAR LEGS.—Washingion, D. C.—Bids are asked 
until Nov. 26 for 100-ton shear legs at League Is:and 
navy yard (postponement of date from Nov. 5). E. O. 
Matthews, Chief of Bureau, Yards and Docks. 

OHANNEL WORK.—Richmond, Va.—B:ds. are asked 
until Nov. 30 for deepening and widening channels of 
James River, Va., and for revetment of dykes and 
wing dams. Col. Wm. P. Craighil, U. S. Engr. Office. 

LIGHTHOUSE.—Galveston, Tex.—The government has 
condemned an island containing about two acres near 
the jetties at the mouth of the Brazos River for the 
construction of a lighthouse, for which congress has 
appropriated $50,000. 

MACHINB TOOLS.—Watertown, Mass.—Bids are 
asked unti! Nov. 30 for furnishing one horizonta! boring, 
driling and milling machine, one 5-ton j.b crane, and 
one 6,000-ib, steam hammer, Maj. J. W. Reilly, Ord. 
Dept.. Watertown Arsenal. 

BUILDING.—Buffalo, N. Y.—Stokes Bros., Tonawanda, 
N. Y., have secured the contract for the erection of the 
new Arcade building, which w'll cost about $700,000 and 
wil be constructel largely of iron. James Mooney, 
Buffalo, is the chief owner. 

SUBWAYS.—Newark, N. J.—The Western Union Tele- 
graph Co. has petitioned for a franchise to construct 
subways in three streets. It is proposed to run two 
3-in. pipes at a depth of 3 ft. through these streets, and 
to commence the work next month. 

COUNTY BUILDINGS.—St. Joseph, Mich.—Berrien 
county has voted to appropriate $76,000 for county 
buildings to be located in this city. 

Rock Island, I1l.—This county has voted to issue $125,- 
000 in bonds for a new court house. 

LAND RECLAMATION.—Islip, N. Y¥.—The contract 
for filling about 77% acres of salt marsh land on the 
Great South Bay, as advertised in Engineering News, 
has just been awarded to Chas. Vivian & Co., Lemont, 
Til. The work is to be commenced at once and com- 
pleted within a year. 

MUNICIPAL BUILDINGS.—Newark, N. J.—Bids are 
asked until Nov. 23 for a:] mason, carpenter, iron. cut- 
Stone, painting. piumbing, artificiil stone and heating 
work for new truck house No. 4. and until Nov. 26 for 
similar work for new second precinct police station. W. 
B. O'Connor, Cy. Clk. 

DAM.—Minneapolis. Minn.—The ‘‘Times” states that 
plans are fast maturing for the construction of a $750,- 
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000 dam, which will increase the present water power of 


the Falls of St. Anthony 12,000 HP. Senator Washburn 
and Obas. A. P.lsbury are interested and the English 
eapitalists having interests in the Pillsbury-Washburn 
mills will furnish the capital. Wm. de la barre, Engr., 
of the Minneapolis Mili Co., has prepared the plans. 


CONDENSED LIST OF CONTRACTS VENDING 
WITH DATE OF OVENING BIDS. 
Bids to be See Eng. 


opened. Work. Place News. 
Nov. 16. Levee work (495,000 cu.yds), Memphis..Nov. 1 























Nov. 16.Sewers, Fort Wayne. Ind........ Nov. 15 
Nov. 17.Cunal work, Ottawa, Ont......... Nov. 1 
Nov. 17. Bridge, Tacoma, Wash................Nov. 8 
Nov. 17. Macadamizing, Norwood, O...........New. 8 
Nov. i7. Hydrants (250), Washington, D. C.......Now. 15 
Nov. 18. Water-works system, Cascade, la......Nov. 8 
Advertised, Eng. News, Noy. 8 
Nov. 19. Stone, Philadelphia, Da. . ee ..Oct. 23 
Advertised, Eng. News, Oct. 25 to Nov. 15. 
Nov. 19. Water extensions, Johnstown. N. Y....Nov. 1 
Nov. 19. ipe sewers (3,770 ft.), Montclair, N. J..Nov. 8 
Nov. 19.lipe sewer, River Fores:, Il.... ..Nov. 15 
Nov. 19.Stone sidewalks, Jotiet, Ill..............Nov. 15 
Nov. 19. Water-wks., plans, ete.. Port Hope, Ont.Nov. 15 
Nov. 20. Dredging, Philadelphia. Pa............Nov. 1 
Nov. 20. Asphalt paving, Terre Haute, Ind......Nov. 1 
Nov. 20. Asphalt paving, New York............Nov. 8 
Noy. 20. Sewers. Portsmouth, Va...............Nov. 8 
Advertised, Eng. News, Nov. 8 and 15. 
Nov. 20.Granite paving. New York, N. Y.......Nov. 8 
Nov, 20. Laying water main. New York.... -Nov. 8 
Nov. 20. Electric railway. Winton Place, O......Nov. 8 
Nov. 20.Macadamizing. Stapieton, N. Y......... Nov. 15 
Nov, 20.Grading. Columbus, O...........0.- . «Ow. 15 
oe a! I a eT eee rere. ee 
Nov. 21. Bridge superstructure, Montreal, Que..Nov. 8 
Nov. 21.Sree! bridge, Denver, Colo........... ..Nov. 14 
Nov. 21.F.Uing (18.500 cu. yds.). New Orleans, La.Nov. 15 
Nov Electrie light plant. Dayton, O........O0et. 25 
Nov. 22.Vipe sewers, Newark, N. J.......... .. Nov. 15 
Nov -bercdige. Colmapiam, Ore cc cs scecciccses. Nov. 15 
. .Pipe sewers, Davenport, Ia............. Now, 15 
-Moicadamizing. Davennort. Iy...... er me 
Pipe sewers (10.000 ft.). Warren. O....Nov. 1 
River improvement, Ottawa. Ontario..Nov. 1 
Wooden bridges (4), Kanses City, Mo..Nov. 8 
Rotter, Raltimore, Md...............+.Nov. 16 
-Truck house, Newark. N. J...........Nov. 15 
.Elee. ry sale. N. Westminster, B.C...Nov. 1 
N -Stee!) bridge. Pittsburg. [P1..............Now. 5 
Nov ». Pav ng and curb'g. South Rethtehem, Pa.Nov. 15 
Nov, 26. Water supply. Monroe, Mich..........Nov. 1 
Now. 28. Beidae,. Fauna. Tels. cssvcccciviccc ce. 1% 
Nov. 26. Water-works system, Salisbury. Mo....Nov. 8 
Advertised Eng. News, Nov. 8 to 22. 
Nov. 26.100-ton shear legs at Phila. navy vard...Nov. 15 
Nov. 26.Street improvement, Lafavette, Ind..... Nov. 15 
Nov. 26.Police station. Newark. N. J..........Now. 15 
Noy. 27. Publie Building at Camden. Ark...... Nov. 
Advertised. Eng. News. Nov. 1 and 8 
Nov. 27. Dredging ( contracts). Galveston, Tex.Nov. 8 
Nov. 28.Pumping engines, Allegheny, Pa.......Nov. 8 
Nov. 28.Ontlet sewer. Hoboken. N, J............Now. 15 
Noy. 28.Grading, Haughville, Ind...............Nov. 15 


Bids Received by Maj. James F. Gregory, U. 8. 

.. 2 > 

Hiero B. Herr & Co.. Chicago, E11...$.19 $2 
Wis. Dredge & Dock Co., Manitowoc. .163 2 
Rieboidt. Wolter & Co.. Sheboygan. .19 28.00 40.90 
F. M. Knapp & E. Gillen, Ricine. .i8 30.00 50.00 
D. Geraldine & W. G. Derbyshire’... .19 26.00 38.00 


25.33 36.00 





P. W. Galloway. Racine. Wis........ .19 28.00 45.00 
Green's Dredging Co.. Chicago, Ill... .18 28.00 35.00 
G. W. Crouter & J. Munroe’........ .3 88.00 40.00 


John M. Borgman. Kewaunee. Wis.. .20 29.00 
Donald A. McLeod & Wm. MeLeod®. .24 = 30.00 
McGrath & Anderson. Green Bay... .16 22.40 
Mark Engt'ish. Green Bay. Wis...... 18 26.00 g 
Powell & Mitchel!, Marquette. Mich. .156 25.80 38.40 





1Chieago. *Charlevoix. "Manistee, 


Also, Wm. A. Starke, Milwankee, (10) $36,550; (11) $18, 


gust Lantz. Mi:waukee, (10) $27,851: John BE. Hathaway, 


Nov. 30. Interior bldg. work at, St. Albans, Vt. .Nov. 


8 
Advertised, Eng. News, Nov. 8 and 15. 
Noy. 3%.Machine tools. Watertown Arsenal, Mass,Nov. 15 
Nov. 30.Channel work, Richmond. V1...........Nov. 15 
Dec, 1. Klectrie Hghting. Aur Arbor. Mich.....Qcet. 11 
Dec. 3.Water-works system, Newton, N. J.....Nov. 8 
Advertised, Eng. News, Nov. 8 and 15. 
RUG, Sad ees Rees, Gs coe debe cecccwes cecal Oo 
Dec. 3.Sidewa'tks, Sioux City. S. Dak..........Nov. 15 
Dec. 6.S-reet imp'v’t bonds, St. Bernard, O.....Nov. 15 
Jan. 7.Water bonds, Detro‘t. Mich............. Nov. 15 
Dec. 10. Breakwater extension. Buffalo, N. Y...Nov. 8 
Advertised, Eng. News. Nov. 8 to 29. 
Dee. 10. Water bonds ($100.00). Steubenville, O..Nov. 15 
Dec. 10. Electric lighting. Millville, N. Y.......Nov. 15 
Advertised, Eng. News. Nov. 15 and 22. 
Dec. 17. Wooden bridge. Franklin, Neb......... Nov. 8 
Dec. 26. Electric ighting. Monroe. Mich......... Nov. 15 
No date.Filter plant. Key Port, N. J............ Nov. 15 


CONTRACT PRICES. 


DREDGING.—Philadelphia. Pa.—The following bids 
have been received by Maj. C. W. Raymond, U. 8S. En- 
gineer Office, for dredging 255.660 cu. yds. in channel 
through bulkhead bar, Delaware River; Frank C. 
Somers, Camden, N. J.. 18 ets. per cu. yd., measured in 
scow; American Dredging Co.. Philadelnhia, 13.7 cts.; 
Morris & Cumings Dredging Co.. New York, 11.9 ets.; 
R. G. & J. S. Packard, New York. 14 cts.: 12.500 cu. 
yds. in Rancocas River, N. J.—Fred L. Somers. Phila- 
delphia. 17 cts. per cu. yd.; Frank C. Somers, Camden, 
N. J., 19.4 cts. 

Milwaukee, Wis.—Mai. Jas. F. Gregory, U. S. Enci- 
néeer Office, received the following bids Nov. 1 for 
200.000 cu. yds. of dredging at Green Bay, Wis.. as ad- 
vertised in Engineering News: Wisconsin Dredge & 
Dock Co., Manitowoc, Wis., 12% cts. per cu. yd.; 
William A. Starke, Milwaukee. Wis., 19 cts.; Conrad 
Starke, Milwaukee, 16 cts.; Dion Geraldine & Wm. G. 
Derbyshire, Chicago, 13.8 cts.; S. O. Dixon, Racine, 
Wis., 9.8 cts.; Green Bay Dredge & Pile Driver Go., 
Green Bay, Wis., ¥% cts. (accepted); Green's Dredging 


Engineer Office, Milwaukee, Wis., f 
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Co., Chieago, 12% ets.; C. E. Mitchell & Co., Luding 
ton, Mich., 19.5 cts 


SEWERS.—Allecheny. Pa.—A_ contract for a sewer in 
Woodland Ave. has been awarded to Sawders & Hous- 
ton, at $1.19 per ft. for 1.38) ft. of 15-in. pipe sewer, 
$22 each for 7 inlets and $31 each for 8 manhole shafts 
The contract for a brick sewer in Verner road has been 
awarded to F. B. Dunn at the following prices: 42-in 
arch culvert, 150 ft., at $7 per ft.; 42-in. brick sewer 
DO ft... at $5; 36-in.. 1.350 ft.. at $5.80: 36-iIn. cast iron 
pipe, 150 ft., at $7; inlets, at $35 each; manhole shafts 
at $25. 

PUMVING ENGINES. Chi 
bids were opened Novy. 12 ' 
for the water-works. These engin 


n our issue of Sept. 20 





ago. Ill.—The following 
ir puinping ueines 
*s were described 








Name of Pumping Station 
Bidder Chic. Av.68th St.L’k Vw Lith St 
H. R. Worthington S120, 0008858, #0 S25, TOS LOS, 400 
Filer & Stowell Co. 16.400) 45 40000 102 G00 
Wm. Cramp & Sons TOTO 65,668" 135,700 


133,008 
“ 





‘“ ‘6 “ 128.400 
Holly Mfg. Co 5.250 45.150 97,000 
E. P. Allis & Co ... 129.000 OS 000 
Fraser & Chalmers... 116.000 49.500 50.500 115.000 
Arthur J. Loretz 114,250 


GroshonH.-D.P. BEng. Co 124.500 
N. F. Palmer Jr. & Co. 154,500" 


If city furnishes masonry for 


boiler settings deduct 
S2.400, $1,000, S800 and S240), 


respectively Double 
acting pump For running each half separately add 
$2.700 to prices given. For Hill's valve gear, add $75) 
‘ Differential plunger pump Single acting pump. If 


Hill's system of valve-gear Is used add in 


each case 
$2.600 to prices given 


If mechanical stokers are used 
add 85.500. *? Horizontal tubular boilers. Add for 
Hawley down draft furnace 35.600. Internally fired 
return tubular boilers Add for mechanical stokers 
S5.000, * Add $4,200 for mechanical stokers ‘Inform 
al. 


DIKE WORK.—PhiladelIphia. Pa rhe following bids 
were received by Maj. C. W. Raymond, U. S. Engineer 
Office, Nov. 5, for repairing and strengthening the pile 
and stone dike at bulkhead bar, Delaware River: Dela 
ware Construction Co... Wilmington, Del, 910 ft. Geor 
gia or Florida pine timber, 85) per M. ft.; 150 Ibs 
wrought iron, 4 ets. per Ib.: 8.000 en. yds. stone for 
buttress and filling, $1.45 per en. yd; total. SIL G60 
Leiper & Lewis, Chester, Pa. 850: 6 ots: $1.44: S11.574 
Brandywine Granite Co., Wilmington, $75 
SO.508, 


HARBOR WORK.—Milwaukee, Wis.—The 
bids were received by Maj. James F : 
Engineer Office. Nov. 1, (1) being 
plies, (2) for pine sheet piling, ©) 
(4) white pine timber, (5) white pine dec} 
(7) iron screw bolts an 

atl for pile pier ext on at Kewaunee Harbor, Wis 
(%) total bid for 3% .: (10) total bid for constructing 
0) f°. of breikwater at Manitowoc Harbor, Wis.. and 
(11) total b'd for 900 ft. of pile pler construction in 
Sheboygan Harbor: 


; T ets.; $1.19 







following 
gory. U. S 
for round 
oak timber, 
g. (6) sione, 
1 tie-ro ls and (S) for tron spikes 


75 









wv Harbor Work 
4 6 7 S sn) WwW 11 


‘ 
S05 S14.3465 S20 HoT $16,420 
38 16.24 4.74 «92 ae 11 





11.750) 24.678 14420 

22.00 164M) 5.200 08TH O04 4 16 174 

21.00 18.00 5.2% .0% on IS.6S5  BOsne 18.193 

22 16 $80 08 4 624 BONS 7.316 

22.00) 16.000 4.00 8 4 1 27TSSO 1.240 

SSN.10) DOOD Hoo iM 44 1 37.162 16,745 
en POT 8.275 ORT 4M : 
15.00 4.800 04 4 2 p 

16.00 6.25 4 on SO TG ISNT 

BOLO $00 O85 ony 1.08 

2A 4.0 (OR 4 16 S 

22.290 18.60 4.92 (086 O42 12.200 81.749 16,522 


311; John Walter, Sheboygan, Wis., (10) $84,806: Au 
Milwankee, (11) $16,923. 


BRICK PAVING.—Couneil Binffs, Ia.—The lowest 
bid opened Nov. 3 for paving Oakland Ave. with brick 
was that of E. A. Wickham, at $1.25 per so. yd.. the 
other bidders being the Dex Moines Brick Co BE. SC 
Besley. George 8. Miller. F. Stimson. J. J. Hughes. 
Iowa _ Brick Co., C. E. H. Campbell, S. Bolan & Co.., 
and Goodman & Rishard. Omaha. 

ASPHALT AND BRICK PAVING.—Uttea. N. Y.— 
The following bids were received Nov. 5 for paving 
between the street railway tracks in South St.: Rriek 
paving—W. W. Fowler. $2.59 per sq. vd : $5 per en. yd. 
for extra concrete: J. W. Johnson. $2.57 and $4: Trint- 
dad Asnhalt Refining Co.. $2.47 and &3; Asnhalt Pav- 
ing—Warren-Scharf Asphalt Paving Co., $2.80 per sq. 
yd., and $5 per eu. vd. for extra concrete: Utica Paving 


Co.. $2.18 and $4; Trinidad Asphalt Refining Co., $1.97 
and $3. 


Allegheny, Pa.—The contract for regrading, recurb- 
ing and repaving Lincoln Ave.. from Irwin Ave. to 
West End Ave.. with asphalt has heen awarded to the 
Sicilian Asphalt Paving Co., at the following prices: 
Excavation. 2.200 en. yds.. at 5O cts. per eu. yd: 
paving. 6.800 sq. yds.. at $2.75 per sq. yd.: new eurb 
ing. 52 ets. per lin. ft.; resetting and redressing old 
eurb, 20 ets. per lin. ft.: granite crossings , 300 lin. ft.. 
80 cts. per lin, ft.; resetting and redressing crossings. 
20 cts. ner lin. ft. A contract for paving in Roethlein 
Alley with brick has heen awarded to H. C. Howard. 
at 47 cts. per en. vd. for excavation. $1.59 per sq. yd. 
for paving with vitrified brick. 63 cts. per sq. yd. for 
sidewalks, 44 cts. per lin. ft. for curbing, and 78 cts. 
per lin. ft. for granite crossings. 

GRANITE CURBING.—Wasbington. D. C.—The fol 
lowing bids were received by the district commission- 
ers Nov. 2 for a sunplv of granite curbing: A. O. Vene- 
able, Atlanta. Ga., 1.600 lin. ft. of 6 v 2-in., 88 cts, per 
lin. ft.: 1.909 lin. ft. of 5 ~16-1n.. 86 cts. ner lin. ft.: 
A. B. Cook. Petersburg. Va., 78 cts. and 60 cts.: J. F. 
Manning. Washington. D. C.. $1.14 and 90 cts.: Acker 
& Co., Washington. D. C., $1.15 and 90 cts.; George 
Peirce, Frankfort, .Me., 79 cts. and 67 ets.; Brandywine 
Granite Co., Wilmington, Del., $1.15 for 5 y 164n. 
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GRADING,— Washington, D. C.—The following bids 
were received by the district commissioners Nev. 5 for 
grading and improving streets, (1) being the price per 
square yard for 15th St. N. E., East Capitol to E St.; 
(2) CO St. N. E., 12th St. to Tennessee Ave.; (3) M St., 
izth St. to Trinidad Ave.: 


1. 2. 3. 
M. F. Talty, Washington, D. C.$0.80 $0.80 $0.80 
Hussey & Brown, Washington... 0.82 0.78 ovout 
MeGraw, Almy & Malone, Phila, 0.04 0.04 0.94 
Lyous Brothers, Washington.... 0.50% 0.74% U.49% 


Andrew Gleason, Washington.. 0.63 0.69 0.85 
Kuckley & Larguey, Washington 0.50 0.74 0.66 
Charles H. Eslin, Washington... 0.61 0.65 O85 


Wash. Asphalt Block & Tile Co. 0.59 0.67 4 
STAND-PIPE.—St. Charles, Mo.—Bids were opened 
by Edward Flad, Consult. Engr., St. Louis, Nov. 9, for 
au 2+ « 70-ft. stand-pipe, as advertised in Engineering 
News, and contracts were awarded as follows: Stand- 
pipe, Chicago Bridge & Iron Co., $4,450; casing, John 
Heckmann, St. Charbes, $2,767; foundation, Carl Bull 
& Son, St. Charles, $651. Carl Bull & Son bid $2,810 
for the casing, and the Chicago Bridge & Iron Co,, $044 
for the foundation, The other bids for the stand-pipe 
were the Fred. J. Meyers Mfg. Co., Hamilton, 0., 
s4,.880; John O'Brien Boiler Wks. Co., St. Louis, $5,360; 
Springfield Boiler & Mfg. Co., Springtield, ILL, $5,800; 
Shickte, Harrison & Howard Iron Co., St. Louis, 
s,0005 Tippett & Wood and Riter & Conley, informal. 


RIVER DEEPENING.Brockville, Ont.—B. J. Saun- 
ders, Engr., writes us that the contract for deepening 
the head waters of Nation River, in Augusta township, 
has been awarded to Alen MacKenzie, at $3,751. The 
bids were opened Nov. 3 and were as follows, (1) being 
the price per cuble yard for 17,286 cu. yds. of earth 
excavation and (2) the price for 736 cu. yds. of rock ex- 
eavation 


a. 2. Total. 
Willlam Garson niece we on ae $1.50 $4,206 
Alen MacKenzie TE ER 1.35 3,751 
ear eee 1.44 4,202 
Francis Hourigan........ scanap oe 1.10 5,119 
ee | Or rereri yr 1.65 4,317 
Clark & Counolly........ ‘ieee 1.40 3,788 
ST. TR. Warwick. .0 sc vki epee eas Oe Llu 3,826 


METAL MARKET PRICBS. 


LEAD.—New York: 3.10 to 3.12 cts. Chicago: 2.05 
cts. St. Louis: 2.9 to 2.92 cts, 

NAILS.--Pittsburg: 05 cts. for wire, and 85 cts. to 90 
ets. for cut-at mill, in carload lots. 


BARBED WIRK.—Pittsburg: galvanized, $1.95 to $2; 
plain, $1.2 to $1.25 for carload lots at mill. 

FOUNDRY AND PIG LRON.—New York: $10 to $13. 
Pitisburg: $10.75 to $11.75. Chicago: $9.50 to $11.50. 

TRACK MA‘TERIAL.—New York: angle bars, 1.25 to 
1.4 cts.; spikes, 1.55 to 1.7 cts.; track bolts, 2 to 2.1 
cts. with square, and 2.15 to 2.3 cts. with hexagon nuts. 
Uhicuge: augle bars, 1.25 to 1.35 cts.; spikes, 1.65 to 
1.75 cts.; track bolts, 1.9 to 2 cts., with hexagon nuts. 

KAILS.—New York: $24 at eastern mills and at tide- 
water; old rails, $1L to $12 for tron and $9 to $lo 
tor sleel; steel ras, fit for relaying, $16 to §10; 
tight rvils, $22 to $24; girder rails, $24. Pittsburg: $24 
to $25 for standard sections; old rails, $12 to $12.50 for 
iron and $10 to $10.50 for steel. Chicago: $25 to $27; 
old rails, $10.50 to SLL for iron and $7.25 to $10 for steel. 

STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 cts.; channels, 1.35 to 1.5 cts.; angles, 1.25 to 1.35 
cts.; tees, 1.4 to 1.6 cts.; universal mill plates, 1.25 
to 1.85 ets.; steel plates, 1.25 to 1.4 cts. for tank, 1.4 
tv 1.5 cts. for shell, 1.6 to 165 cts. for flange, 1.75 
to 2 ects. for ordinary firebox, 2 to 2.25 cts. fur loco- 
mouve firebox, Pitisturg: beams, 1.25 to 1.35 cts.; 
channels, 1.25 to 1.36 ..«., angles, 1.15 to 1.2 cts.; tees, 
1.35 to 1.4 ets.; universal mill plates, 1.15 to L2 cts.; 
steel plates, 1.2 to 1.3 cts. for tank, 1.8 to L335 ets. 
for shell, 1.85 to 1.4 cts. for flange, 2.5 to 3.75 for 
ordinary firebox, and 3.35 to 3.5 cts. for locomotive 
firebox. Chicago: beams, 1.5 cts.; channels, 1.5 cts.; 
angles, 1.4 to 1.45 cts.; tees, 1.65 cts.; universal plates, 
1.4 to 1.45 cts.; steel plates, 1.4 co 1.5 cts. for tank, 
1.65 to 2.1 ects. for flange, 1.65 to 5 cts. for firebox. 


iNDUSTRIAL NOTES. 





H. K. PORTER & OO., of Pittsburg, Pa., manufact- 
vurers of light locomotives, have completed a narrow- 
gage engine for a South American road. 

THE EDWARD P. ALLIS OO, of Milwaukee, Wis., 
has contracts for four 1,000-HI’, engines for the Metro- 
potitan Elevated Ry. Co., of Chicago, to be used in oper- 
ating the electric plant. 

THE HENDRICK MFG. CO., of QOarbondale, Pa., 
manufacturing refrigerating machinery, hydraulic 
presses, perforated sheet metal, screens, etc., has put in 
a new compound condensing engine with belted air- 
pump, supplied by B. W. Payne & Sons, of Elmira, 
N. Y., and several new machine tools. . 

KEOGH & GRAY, contractors, of Lancaster, Pa., are 
reported to have made an assigament for the benefit of 
creditors. They have had the contract for grading and 
ballasting the line of the Lancaster & Lititz electric 
railway. They claim that there is a_ large amount of 
money owing them by the Lancaster Construction Co. 

THE C. W. HUNT CO., of New York city, is putting 
in at the works of the Eastman Photographie Co,, at 
Rochester, N. Y.. a system of narrow-gage tracks for 
handling nmreterials. Oars loaded with glass may be 
transferred from one track to another by means of a 
transfer car with rails on top, which runs on an auxil- 
jary track across the main tracks. 

THE GEo. F. BLAKE MFG. CO., of New York, 
N. Y., states that the Blake pump has been adopted by 
the Newport News Shipbuilding & Dry Dock Co. for 
the U. S. gunboats numbers 7, 8 and 9. The contract in- 
vludes Blake's special design of vertical duplex boiler 
feed-punps, fire-pumps and bilge pumps; also an outfit 
of pumps for the disti'lers and evaporators. 

S. FLORY & CO., of Bangor, Pa., are making a spe- 
cialty of double-drum engines for tail rope haulage or 
general hoisting, made with drums placed tandem or 
side by side. They have double cylinders, single or 
double friction drums, reversible link motion, or link 
and friction combined. The drums are loose on_the 
shaft and may be operated separately or together. They 
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are of cast iron, spirally ved, and each is provided 
with a powerful band-brake lined with hard wood. Sev- 
eral of these engines are in use operating planes at the 
Bangor slate quarries. 


THB JOHNSON RAILROAD SIGNAL CO., of Rah- 
way, N. J., has been awarded contracts for interlocking 
five gate crossings in Llinois at the following places: 
Mt. Vernon, where the Chicago, Paducah & Memphis 
R. R. crosses the Louisville & Nashville and Louisville, 
Evansville & St. Louis railways; St. Elmo, at the cross- 
ing of the C., P. & M. R. R. and the St. Louis, Vandalia 
& Terre Haute R. R., and one each at Salem and Kin- 
mundy, where the C.. P. & M. R. R. crosses a single 
track road. There will be four interlocking machines 
required, one of 24 levers, one of 16 levers, and two of 
12 levers. These will be of the Johnson improved pat- 
tern, with interchangeable parts. This company will 
also build the towers. This work is to be put in hand 
at once and completed as soon as possib!e. The com- 
pany has just completed contracts for signaling at three 
drawbridges on the New Orleans & Northeastern Ry.. 
one at Pearl River, and two at Lake Pontchartrain 
trestle, near New Orleans. 

NEW COMPANIES.—Calumet Construction Co., Chi- 
cago, Iil.; $10,000; BE. H. Gorse, James W. Burson and 
Cc. W. Howe. 

Wade Bros. Construction Go., St. Louis, Mo.; $40,000; 
Wm. Wade and Bdward Gutgesell, 

Colorado Gilsonite Asphaltum Co., St. Louis, Mo.; 
$18.00; J. W. Taylor, Joseph Charles and Edward 

ermann. 

Rogers McDonald Pressed Brick Co., Chicago, UL; 
$250,000; S. W. Bredford, Atlee V. Cole and F. J. Pat- 
terson. 

Pacific Land Improvement Co., Aurora, Ill. ; $200,000 
irrigation, ete.; M. V. Allen, Joseph Ray and J. H 
Murphy. 

Kalama River Floodgate & Dam Co., Kalama, Wash.; 
$50.000; Peter Wallace, A. T. Brewer and J. C. Darnell. 

Mannesmann Tube Co., Jersey City, N. J.; $10,000,- 
000; rolled tubes: Robert Mannesmann, Bayonne, N. J.; 
©. H. Williams, 99 Nassau St., New York. 

Western Mfg. Co., Swissvale, Pa.; $25,000; manu- 
facture of machinery; Treas., Andrew Hopkins. 

Diamond Drill & Machine Co., Birdsboro, Pa.; $10,- 
OOO: Treas.. Leslie Griscom., 

National Sanitary Furnace Co., Philadelphia, Pa.; $50,- 
000; garbage furnaces: Treas., Francis McGill, 1332 
Allegheny Ave., Philade!phia. a 

Superior Pump & Windmill Co., Chicago, Tll.; $25,000; 
Edward 8. Elliott, W. Brace and John G. Campbell. 

Perfect Smoke Consumer Co., Chicago, Ill; $250,000; 
hk. W. Cavanaugh, T. A. Switz and T. 8. Quincy. 

Kansas Oil & Gas Co., Claremont, Ind. Ter.; $10,000; 
Pres., T. A. Neilson; Vice-Pres., J. J. Barndollar; Secy., 
M. A. FE, Patton. 4 

New Era Construction Gas & Fuel Co., Newark, N. J.; 
$200,000; Percy Thompson and ©, R. Knapp, of New 
York: Franklin Noble, of Jersey City. N. J. 

Goodwin Car Co., Chicago, Tll.: $2,000,000; John M. 
Goodwin, Joseph J. Koehle and G. F. Rush. 





MUNICIPAL BOND MARKET. 


New York, Nov. 13, 1894. 

The continued weakness in money rates has again 
made municipal bonds more prominent than ever in 
the markets for investment issues. As an indication 
of the plethora of funds, several New York banking 
houses who have been carrying over every day such 
large amounts of money that eannet be used, have no- 
tified customers that it wiil be impossible hereafter 
to continue allowing interest on such deposits. This 
petion has, of course, resnited in adding these cus- 
tomers to the already large class of investors who are 
in search of municipal bonds, as they desire a safe in- 
vestment for their money, but are unwilling to let it 
out at the ebnormally low rates now prevailing in the 
money market. 

After the slightly lower quotations noted for the past 
few weeks, prices have again advanced beyond the 
highest previous prices of this year. As has been fre- 
quently pointed out, anything in the way of a first-class 
bond finds a quick market, and that a lower interest 
return than has been the case for two years past. It 
is pointed out in a recent table of. comparative prices 
that in 1892 good municipal bonds were selling on 
about the same basis as now, viz., near 314% for first- 
class issues. Quotations are not yet, however, up to 
the high-water mark of some eight years ago, when a 
similar grade of bonds was quoted on a 384% interest 
basis. 

Naturally, the banks with their enormous holdings of 
funds which they can only place on call at rates that 
bring about 1% continue to be large purchasers of good 
issues. It is instanced that in purchasing $3,000,000 
Kansas City 444% water-works nds, Blair & Co., 
of this city, had the active co-operation of a prominent 
New York banking institution. The banks, though, 
prefer short-term bonds, as they expect to have early 
need of their money to supply merchants’ needs once 
business really starts up. 

Chicago reports bring to light a state of affairs ex- 
actly similar to what bankers here complain of. There 
is too much money for ordinary purposes out West, and 
the investment market is accordingly flourishing; so 
much so, that the feature of the financial situation is 
the strength of the municipal bond market, good issues 
netting 4° proving very attractive to investors. The 
cashier of the Ilinois Trust and Savings Bank says that 
the bond market in Chicago is the best in a dozen years. 

It is not feared that an issue of Government bonds 
will do much to interfere with the municipal bond mar- 
ket. An issue by the Treasury Department of even 
only $50,000,000 5's will, of course, check the demand 
for municipal bonds to some extent, but quotations 
will hardly be affected, as the gilt-edged issues are all 
absorbed, and the slightly cheaper grade of bonds now 
on the market offer sufficient attraction to warrant 
present prices being held. 

A recent bond sale of importance was the disposal 
of $250,000 New York city 5-year 3% Park Ave. im- 
provement bonds, awarded to the Union Trust Co. of 
New York at 101.01. On the 2ist inst. Brooklyn will 
sell $100,000 4% sewerage fund bonds, payable in 1897: 
$150,000 4°" water loan bonds, due in 1914, and $50,000 
4°. Soldiers’ and Sailors’ Monument bonds, payable in 
1925. Now that consolidation of Brooklyn with New 
York has been agreed upon, brokers are ar wait- 
ing to see what effect it will have on the bidding for 
these bonds. 








As an illustration of how short bond dealers are of 
—e securities, there are several of the leading 
bond houses which have not published customary 
monthly lists of their current offerings. They have no 
new bonds to offer, their stock being now limited to 
odds and ends. The following table gives a list of 
bonds now in the market, and also indicates to con 
tractors and engineers the credit obtainable by various 
cities and towns. : 


MUNICIPAL BONDS. 
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City of Boston Park Loan Reg. 5s, 1914....... .0........, nh 
City of Boston Park Loan Reg. 4s, 1924..... a 
City of st Louis. Mo., Refunding, 4, 1912............... los 
ee “+ a3 ‘ “ee 
eee Ss 
Mae POUR, Ti. Bo WOE GB. oo 5n.o5 idecicccnececece cous 106 
City of Tacoma, Wash., Water 5s vapealiawes 0¢s exes 104 
Salt Lake City, Utah, Water 5s..............c0.ceccee cee 101! 


RAILWAY STOCK MARKET. 


New York, Noy. 13, 1894. 

_ Two factors have combined to bring about the changed 
situation in Wall Street—a situation radically opposed tv 
the state of affairs treated of a week ago. ‘These power- 
ful influences were the result of last Tuesday's elections 
and the Pog papas A of an eariy bond issue wherewith 
to replenish the national Treasury’s gold reserve. Up to 
this writing no official announcement of the bond issue 
has been promulgated, but President Cleveland is under- 
stood to determined in the matter, and the financial 
world is a unit in accepting it as a remedy for whatever 
financial ills the country may be suffering from. 

The result of the election, though discounted by Wal! 
Street to some extent, must continue to have far-reach- 
ing effects in that it showed most conclusive!y that the 
American nation is determined to hold its officials tu a 
strict accountability and is not yet disposed—as dem- 
onstrated by the collapse of the Populist movement and 
the utter defeat of the free silver propaganda—to accepi 
any theories of dishonest money. he political com 
plexion of the next Congress, diametrically opposed as it 
is to the opinions of the Executive, insure a freedom 
for two years at least from tariff tinkering, and that is 
the conservation of business interests. 

Accordingly with the political horizon cleared of 
threatening storms, with the money market flooded with 
funds seeking investment, with business in general 
steadily mending, there is everything present to make 
the situation one full of hope. Wall Street has been 
appreciating the truth of this, and buoyancy and actiy- 
ity have followed upon a growing investment demand 
not only for bonds but for stocks also. In the past 
weeks prices generally moved upwards, and free and 
easy purchases from varied sources made a quick ap- 
pearance. It is hard to determine whether the buying 
is for the long account in anticipation of a big upward 
movement, or whether it was more due to forced cover- 
ing of bear contracts. In either case, however, it is 
easy to see that the situation is such as to only warrant 
continued operations on the bull side of the railway 
steck market. After the sharp and well-sustained ad- 
vance there came a siight reaction that was not only 
expected but inevitable. But the setback only resulted 
in a narrower market, thus determining beyond any 
question that the majority of those now operating in 
the railway stock market are committed to the long 
side of stocks. 

A recent feature of the railway stock market has been 
the publication of the report of Expert Little on the 
affairs of the bankrupt Atchison Railroad. It shows a 
condition far better than anticipated. Even in the 
worst year of its history the road earned nearly all the 
interest on its general mortgage bonds. Mr. Little 
says that the auxiliary roads are too severe a strain 
upon the Atchison system under the present fixed 
charges. There is also a net floating debt of $9,149,588. 
These two items will have to be principally dealt with 
in the reorganization. 


RAILWAY STOCK MARKBT. 



















Closing 
prices 
Railway stocks. Nov. 13. 
Alton & Terre Haute....... oe Aabk te hie eons tag h¥ebie Ctnee - 
Atchison, Topeka & Santa Fe..............+++ éaganes coos 5% 
Baltimore & Ohio..............- sesees ehiksh wesabene 681 
CIEE Sica cs do can'es os 06 cbsGuces cocenvege . 51% 
Chesapeake & Ohio..... manent s a, ees 
Chicago, Burlington & Quincy...........6.. cece eee eeeees T5t 
Oniongo S& Mortinweateri s.....002000 ccccccccccccccocce -. 102% 
Chicago, Milwaukee & St. Paul,...........s.seeeeeeee es 63% 
Chicago, Rock Island & Pacific................ceeeseeeees 644 
Cleveland, Cincinnati, Chicago & St. Lonis.............. BR 
Delaware, Lackawanna & Western..............-.0e00008 161 
Delaware & Hudson, .......cccccseccccecsccccvcccccabeves 126% 
Hocking Valley...... RCo teRODUEeeNs $oehectEsccatin <ecus 18 
Milinols Comtral. ......seseccccsese sod ases bekoncka bbe eeikacce 92% 
Lake Shore & Michigan Soutbern..............0eceeeeeee 1363, 
Toalevins & MAGA VMAS, 0.0 0ccccccceccctesescecoesecvoces 56 
Missouri Pacific. ......cccccccccccscesccevesece oe - 29% 
Missouri, Kansas & Te 14'5 
Mobile & Ohio.......... “ 18 
New Jersey Central........ hess once 96% 
New York Central..............- etasece 6 ieee enim ones 100 
New York & New England, all a. p.... ...--.05 ee eeeeeee 32% 
New York, New Haven & Hartford. ...........-.....5-00: 194 
New York. Chi & St. Louis, Ist pfd................ “o. 
New York, Lake Erie & Western..... Apadiwws weds Cana bo de 2O 
New York, Ontario & Western..............cseeeeeees coe 16% 
New York, Susquehanna & Western.............. phaase 15% 
Northern Pacific............. sesrntecsesoeposs acctavsdess 8% 





Northern Pacific, pfd....... owed ince 
Philadelphia & Reading...... 
Richmond Terminal........... 
St. Paul & Omaha...........- i 
Southern Pacific............- ndeee enn apleenn keihs wa geea 





PHILADELPHIA RAILWAY STOCKS, 
Noy. 13, 
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WATER-WORKS.—NEWTON, SUS- 
SEX CO., N. J. 


Sealed proposals will be received by the 
Water Commissioners of the town of New- 
ton, New Jersey, until 3 p. m., Dec. 3, 1894, 
for furnishing materials, and until 3 p. m., 
Dec. 18, 1894, for the construction of water- 
works. 

Summary of work: 

Wrought iron intake tower, 34 ft. diameter 
by 38 ft. height. 

2.000 ft. 12 ins, wrought iron pipe for laying 
under water. 

8 miles 10 ins. cast iron delivery main. 

6 miles 4 to 10 ins. cast iron distributed 
mains, with valves, boxes, specials and hy- 
drants. 

Erection of a mason.y dam, clearing lands 
to be overflowed, excavation of one-half mile 
of small canal, etc. 

Bids will be received for different portions 
of the work. 

A certified check must be sent with each 
bid. 

Bonds and sureties will be required of those 
to whom contracts are awarded. 

The right is reserved to reject any or 
all bids or to accept any which in the judg- 
ment of the engineer and the commission may 
seem to be for the best interest of the town of 
Newton. 

All bids must be upon forms to be obtained 
from the commission, sealed and indorsed 
“Proposals for Materials’ or “Proposals for 
Construction,” and addressed to Alex Craig, 
Secretary Board of Water Commissioners, 
Newton, N. J. 

Plans and specifications can be seen after 
Nov. 16, 1894, at the office of the commission 
in Newton or at the office of the chief en- 
gineer, 81 Warren St., New York. 

LOUIS L. TRIBUS, Chief Engineer. 


HIRAM C. CLARK, President, ’ . 
H. J. VAN BLARCOM, Sen, | oo 
ALEXANDER CRAIG, Secretary, | : 


45-2t 





NOTICE TO CONTRACTORS. 
PORTSMOUTH, VIRGINIA, SEWERAGE, 


Sealed proposals will be received at the office 
of the Clerk of the City Council in the City of 
Portsmouth, Va., until 12 o’clock noon, on the 
20th day of November, 1894, for constructing 
sewers in the City of Portsmouth, Va. 

Forms of Proposals, copies of specifications 
and instructions to contractors may be ob- 
tained, and the plans and profiles seen, at the 
Municipal Engineer’s office. 

Each bid must be accompanied by a deposit 
of $500, as a guarantee of the good faith of the 
bidder. 

A fidelity bond in the sum of $10,000 will be 
required at the expense of the contractor. 

The Committee on Sewerage reserves the 
right to reject any or all bids, without assign- 
ing the reasons therefor. Address 

E. THOMPSON, Jr., 
Clerk of City Council, Portsmouth, Va. 
45-2t 





TO CONTRACTORS OF WATER- 
WORKS. 


Bids will be received by the city of Salis- 
bury, Charlton County, Mo., up to noon of the 
26th day of November, 1894, for the construc- 
tion of a system ef water-works and develop- 
ing a water supply according to plans, specifi- 
cations and conditions now on file with C, C, 
Hammond, City Attorney. 

Contractors are invited to look over the 
ground before bidding. The city reserves the 
right to reject any and all bids. 

PD. R. PATTERSON, Mayor. 
Cc, C. HAMMOND, Salisbury, Mo. 

Attest: T. NEWBOLD, City Clerk. 

Nov. 2, 1894. 45-3t 





CIVIL SERVICE COMMISSION OF THE 
CITY OF BROOKLYN, Office of the Secre- 
tary, Citv Hall, Nov. 9, 1894.—An examination 
for Assistant Civil Engineers, salary $1,500 to 
$1,800 per annum, Department of City Works, 
has been ordered by this commission. Blank 
applications may be obtained on application to 
the Secretary, who will also furnish any de- 
sired information. All applications must be 
made to the Secretary at his office, Room 4, 
City Hall, on or before Tuesday Nov. 20, at 4 
Pp. m. WILLIAM J. D. CAMPBELL, 

46-1t Secretary. 





PROPOSALS FOR LIGHTING. 


The City of Millville, New Jersey, will en- 
tertain sealed proposals until Dec. 10, 1894, for 
lighting the city with electricity for a period 
of five years. Address 

L. H. HOGATE, 


46-2t City Recorder. 
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TREASURY DEPARTMENT, Office Super- 
vising Architect, Washington, D. C., Nov. 1 
1894.—Sealed proposals will be received at this 
office until 2 o'clock p. m. on the 30th day of 
November, 1894, and opened immediately there- 
after, for ail the labor and materials required 
for the interior finish, plumbing and «pproach 
es for the U. S. Custom House and Post Office 





CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. for 
also flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR & SON, building at St. Albans, Vt.. in accordance 


Sellin gen ica., N. Y. a Lead > , s 3 with the drawings and specification. copies of 
sale Es ‘Azone Akron Vitrified Seaer Pine Pipe and Plumbers’ Materials. Whole- which may be had at this oftice or the office of 


the Superintendent at St. Albans, Vt. Each 


ee , 
vid must be accompanied by a certitied check 
For for a sum not less than 2¢ of the amount of the 
Re proposal. The right is reserved to reject any 
Best sults or all bids and to waive any defect or infor 
mality in any bid should it be deemed in the 
USE THE interest of the Government todo so. All pro 
posals received after the time stated will be 

—MANUFACTURED By— 


CUMBERLAND MFG. CO., Boston, Mass. 


1 inclosed in envelopes, sesled and marked 
‘Proposal fer Interior Finish, Plumbing, 
etc., for the U. S. Custom House and Post 
Office ee ga at St. Albans, Vermont,” and 
addressed to CHARLES FE. KEMPER, Acting 
Chicago OfMce 616 Chamber of Commerce 




















Supervising Architect, 45-26 

dig’ = os 1821. 1888, IMPROVEMENT OF HARBOR AT DELA- 

~ ~ : : ® ware Breakwater.—U. S. Engineer Office, 1428 
COLUMBUS f Morris Tasker & Co Arch street, Philadelphia, Pa., Oct. 18, 1894. 

1 , ay . Sealed proposals for furnishing and depositivg 

j SEWER | PE e4 INCORPORATED. hg in 7 gapat the Delaware Breakwater, 
a Jel., will be received here until ll a. m., Nov 

COLUMBUS, OHIO. Offices, 222 & 224 So. Third St., 19, 1804, and tt on pubiiecly aeeaedl All infer 
PHILADELPHIA. mation furnished on application. C. W. RAY 





MOND, Major Corps of Engineers. 43-4t 
MANUFACTURERS OF 


Boiler Tubes, Wrought Iron 
Pipe and Fittings. 





WRITE FOR PRICEs. 


U. S. ENGINEER OFFICE, 90544 EAST 
Main street, Richmond, Va.. Oct. 31, 1894.— 
Sealed proposals for deepening and widening 
chanuel of James River. Virginia, and for re 





Sole Manufacturers of the Duggan 


vetment of dyres‘and wing dams will be re 
Patent Adjustable Bracket. 


ceived here until noon Nov. 20, 1894, ard then 
opened. For information apply to Mr. H. D. 
Whitcomb, at above office. WM, P. CRAIG 





Smoothness of motion, Electric Railway and 


Light Pipe Poles a 
Specialty. 





absolute safety and high 


speed are among the good Tenn., Nov. 5, 1894.—Sealed proposals for sup- 


plying stone for building Lock No. 5, Cumber 
land River, will be received here until 12 m., 
Wednesday, Dec. 5, 1844, and then publicly 
opened. All info:imation furnished on ap- 
plication. JOHN BIDDLE, Captain Engi 
neers. 45-it 


qualities possessed by 
OTIS ELEVATORS. 
They are built by Otis 
Brothers & Co 38 Park 
Row, New York. 





FIRE CLAY WORKS 


\ We Tria Te 


U S. ENGINEER OFFICE, 121 FRANKLIN 
street, Buffalo, N. Y., Nov. 10, 1894.—Sealed 
proposals for extension of breakwater at Dun 
kirk Harbor, N. Y., will be received here until 
2 p. m., Dec. 10,189, and then publicly opened. 
Information furnished on application to Major 
E H. RUFFNER, Engineers. 45-4t 


MANUFACTURERS 
| Natale 


HILL, Col. Engrs 45-2t 
U.S. ENGINEER OFFICE, NASHVILLE, 
WHITE HALL.ILL. | 





Works foot of LOOKOUT MOUNTAIN near Blowing Soring, Walker Oo. Georgia| NEW EDITION JUST READY. 


Most TABLES 
Complete . 
in 
Every 
Detail. 








Capacity 






equal to OF 


any similar Z 
Plant in Moments of |nertia 
the South. \: 


Squares of Radii of Gyration. 


STANDARD, VITRIFIED AND SALT GLAZED = 


FRANK C. OSBORN, C. E. 


Sewer and Railroad Culvert Pipe. 


Especially recommended for smoothness of inside surface and conformity to true circular share. New, Revised Edition, with the Addition of 
See ae Di —atn. ai 40 Pages of Tables on Swing Bridges, and 
F Tl Lis t, 18 c O , *9 dr 688 


20 pages of other entirely new matter and 

LOOKOUT SEWER PIPE Co., CHATTANOOGA, TENN. price increased from $2.00 to $3.00. 

THE WAN \RANKEN |< 
ror Sewers ang | Practical Hydraulic Formule. 
AUTOMATI Sewage Disposal 
New Revised Edition, t hic 

added Notes on ‘Waier oe he 
For Catalogues, LUSH A — 3g. ee a concise but compre- 
a ensive outline of t fact e 
Discounts and pi involved in the penerel sundion briny bles 


Works. 
other particulars, Supply Engineering, together with many of 
address the practical details of hydraulic construction. 
t fills a gap in the literature of this sub- 


ject.”—Desmond Fitz Gerald, C iting s 
J. LELAND FITZGERALD, _ {kincer. onsulting En 


“The New Notes on pipelaying, - 
SCHENECTADY, NEW YORK. ply and masonry dams make a walvabin oak 
Bonds 


wees Gaatenatare? tion, which will render it a still more handy 
Employers’ Liability 


manual for students and eng neers,”"—Mans- 


fleld Merriman, 
H. B. DAMON, BROKER, 


Correspondence Solicited. 131 Devonshire St., Boston, Mass. 
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PRICE, $1.50. 


—— FOR SALE BY- 


ENGINEERING NEWS PUBLISHING CO. , 


Tribune Building, New York. 


YOU CAN OBTAIN’ FROMPTLY the latest THE LATEST 

work on any subject in which you are interested 

by addressing ENGINEERING NEWS PUB- TECHNICAL BOOKS. 
8 LISHING CO., Tribune Building, New York. eel oe 


Practical Treatise on Found 
ations 

With descriptions of all the most recent 

structures. By W.M. Patton. $5.00. 


STANDARD RESERVOIR AND TIDE GAUGE |"i::2:0%2%2"3.% See 


Caen 527 pages and 450 cuts, together 
For Use ON ResERVorRs, HARBORS, RIVERS, IRRIGATION CANALs, ETC. with over 40 plates. $10.00. 


; Manual of Irrigation K ee 
The apparatus is small, compact, simple in adjustment, easily set up. It plots automati- : , & ngineering. 
omy a continuous curve for one month, one week, or one day, as may be required. Has been By H. M. Wilson. $4.00. 


f the Principal R dH f j : 
aes ee serene: ears on some of the ncipal Reservoirs an arbors of the United States Sent, postpaid, on receipt of price by 








ices greatly reduced. 
For circuiars and information write to 


or circulars and tafermation write wo ide, Buffalo, NV, (RMomeenING NEWS PUBLISHING C0, 


Tribune Building, New York, 
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CITY ENGINEERS__ 


In making your estimates and plans for sewer work in 1895 don’t over- 
look our 


STANDARD Cuvee PIPE. 


30 INCHES IN DIAMETER. To encourage the use of this pipe in place 
of brick sewers, we are selling the straight pipe at a very low price, and 


MAKING ONLY A 


NOMINAL CHARGE FOR BRANCHES. 


Please investigate the matter, and we think you will agree with us that a 
30-inch Pipe Sewer, hard burned, well vitrified, and smoothly glazed, is to be 
preferred to a brick sewer of the same size. 


‘ Of its smooth surface and minimum frictional resistance. 
The sewer can be constructed more rapidly. 


BECAUSE | { Less excavation is required. 


| The Pipe sewer when completed has a greater actual capacity. 





Its cost is in no case much greater than a brick sewer. 


This pipe is rapidly coming into use in place of brick sewers for these 
reasons. 


This year we have furnished large quantities to the following cities : 


WATERLOO, IOWA. LA SALLE, ILL. RUTLAND, VERMONT. 


Besides several thousand feet sold to railroad companies and others. 
All we ask is a thorough investigation of our claims, and this we believe 
you will, in your own interest, be glad to make. 


We invite full correspondence. 


BLACKMER & POST PIPE — 


ST. LOUIS, MO. 








